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TYPE  PS 
LIGHT 
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Developed,  tried  and  tested  by  a  large  Eastern 
Public  Utility. 

May  be  mounted  on  a  Ford,  Chevrolet  or  other 
commercial  vehicle. 

Entire  ladder  assembly  weighs  only  200 
pounds. 
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fully  extended  is  24  feet. 

Will  safely  carry  600  pounds  at  the  top  when 
fully  extended. 
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Utility  Securities  and  the 
Slump  in  Stocks 

The  slump  in  the  stock  market  last  week,  attrilmtecl 
to  the  action  of  the  Federal  Reserve  Bank  of  New 
V'ork  in  raising  the  rediscount  rate,  while  it  did  not  affect 
the  general  run  of  utility  securities  ajipreciahly,  served  to 
ilirect  attention  to  the  spectacular  rise  of  some  utility 
stocks  since  May.  Of  course,  with  a  limited  number  of 
shares  available  for  trading  purposes,  any  demand  will 
send  prices  skyward,  and  utility  stocks  are  no  exception. 
But  the  jirice  paid  for  a  few  hundred  shares  does  not 
establish  the  market  value  of  many  thousand  shares.  As 
a  rule  an  offer  to  sell  a  block  of  a  thousand  shares  of 
any  but  the  largest  utility  company  would  break  the 
market  in  that  stock.  Fortunately,  the  market  for 
utility  stocks  is  rendered  more  or  less  stable  by  the 
activities  of  investment  trusts,  which  are  the  chief 
purchasers  of  such  stocks. 

None  the  less,  the  tremendous  ex{>ansion  of  utility 
holding  companies,  however  justifiable,  is  sure  to  set  the 
tongues  of  the  critics  of  utilities  wagging.  .\nd  yet  the 
capitalization  of  equities  has  been  common  practice  for 
years  in  the  real  estate  market.  So  long  as  the  under¬ 
lying  utility  pro])erties  are  consistent  earners,  the  position 
of  the  holding  company  is  secure.  But  should  there  he 
a  shrinkage  in  the  earnings  of  the  underlying  companies 
due  to  improper  rate  adjustments  or  to  other  causes,  its 
effect  on  the  holding  company  may  he  very  serious.  As  a 
matter  of  fact,  some  that  are  heavily  mortgaged  might 
he  forced  to  the  wall.  It  is  difficult  to  believe,  however, 
that  any  reasoned'  rate  cut  would  lead  to  anything  hut 
increased  output  and  earnings,  or  that  the  present  rate  of 
progress  which  the  utility  industry  is  making  will  he 
suddenly  arrested.  The  future  may  he  discounted  in  the 
present  market  prices  of  many  utility  stocks,  hut  those 
who  stick  with  the  industry  will  have  no  cause  for 
regrets. 

♦  *  ♦  * 

Are  Higher  Distribution  Costs 
In  evitable  f 

HERE  seems  to  he  a  large  amount  of  fatalism  in  the 
make-up  of  the  distribution  engineers  and  super¬ 
intendents  about  the  unit  investment  in  distribution 
systems.  They  are  loath  to  admit  much  chance  of  re¬ 
ducing  the  costs  of  installation.  In  fact,  there  seems  to 
lie  widespread  certainty  that  costs  will  rise  in  this  de- 
partment  of  power  companies.  Longer  runs  to  more 
remote  new  customers,  heavier  consumption  by  new  and 
old  and  a  high  degree  of  service  reliability  all  point  to 
more,  rather  than  less,  cost  per  customer.  Labor-saving 
appliances  may  keep  the  latter  item  from  rising,  hut  city 
construction  is  getting  steadily  more  expensive.  Traffic 
interference  hinders  rapid  construction  and  makes 


expensive  temjxirary  provisions  necessary.  Highway 
improvements  force  plant  investments  ahead  of  time. 

But  executives  have  declared  for  lower  costs,  if 
])ossihle.  They  are  not  likely  to  he  satisfied  with  the 
mere  reply  that  costs  cannot  he  reduced.  Engineers 
must  he  prepared  to  tell  what  requirements  are  increas¬ 
ing  costs  and.  relatively,  how  much.  And  if  executives 
are  still  insistent  on  greater  economy,  the  engineers  wiU 
have  to  protect  themselves  by  explaining  what  require¬ 
ments  must  he  modified  to  j'lermit  changes  in  practice. 

With  demands  for  immediate  action,  it  will  not  he 
sufficient  to  rely  solely  on  analysis  of  the  situation 
within  single  organizations.  Previous  experience  has 
demonstrated  that  the  most  rapid  progress  will  lie  made 
by  exchanging  ideas  lietween  companies.  This  cannot 
he  done  on  a  broad  scale'  without  supplementing  con¬ 
versation  with  the  printed  word.  Before  this  can  lie 
done,  however,  some  companies  will  find  it  necessary  to 
remove  some  of  the  existing  hindrances  to  dissemination 
of  information. 

♦  ♦  ♦  ♦ 

Census  Gives  Data  for 

Industrial  Market  Analysis 

The  latest  United  States  Census  of  Manufactures. 

features  of  which  are  graphically  presented  in  the 
color  section  of  this  issue,  can  he  very  helpful  to  any  one 
charged  with  business  development  in  the  electric  utility 
or  the  manufacturing  business.  First  of  all.  the  data  give 
tangible  proof  that  industry  as  a  whole  has  been  rapidly 
increasing  its  usage  of  electricity  per  worker  since  1919. 
It  has  evidently  favored  purchased  power,  since  virtually 
the  entire  nation’s  increase  in  industrial  motors  has  lieen 
attached  to  utility  lines.  The  amount  of  ^irivately  gen¬ 
erated  power  has  remained  about  constant,  decreasing 
slightly  since  1919.  Even  where  |K)wer  is  locally  pro¬ 
duced,  there  has  been  an  increasing  tendency  to  electrify 
drives.  These  facts  alone  should  have  significance  to 
industries  which  still  remain  to  l)e  electrified  or  convinced 
of  the  value  of  purchased  power. 

But  more  important  is  the  fact  that  the  data  indicate 
the  industries  U|X)n  which  effort  must  be  concentrated  if 
utilities  and  electrical  manufacturers  are  to  expect  more 
than  the  normal  rate  of  growth  of  business.  Of  course, 
the  industries  which  have  electrified  or  purchased  ])ower 
extensively  have  had  the  chance  to  experience  the  benefits 
thus  derived  and  will  be  most  susceptible  to  further 
progress  in  these  directions ;  but  attention  cannot  lie  con¬ 
fined  to  them  if  the  greatest  progress  is  to  be  made. 

There  are  some  industries,  like  iron  and  steel  furnaces, 
lumber  and  timber  products,  paper  and  wood  pulp,  cotton 
goods,  ice  manufacture,  flour  and  grain,  which  still  use 
a  great  deal  of  non-electrical  horsepower.  What  will 
make  it  more  attractive  in  these  fields  to  use  electric 
drives  and  purchased  power?  Is  not  the  fact  that  many 


of  the  most  highly  electrified  industries  are  among  the 
most  prosiierous  an  indication  that  electrification  is 
helping  in  this  pros])erity  and  that  more  industries  should 
follow  the  lead  ? 

If  some  outstanding  examples  in  the  less  electrified 
industries  or  those-  using  little  purchased  jiower  can  he 
induced  to  folhiw  the  national  tendency,  it  will  he  simpler 
to  convert  other  industries  in  similar  fields.  Obstacles 
will  have  to  he  overcome  and  convincing  data  will  have  to 
1h-  jiresented,  hut  will  it  not  he  worth  the  effort  if  the 
large  unelectrific'd  marke-t  is  brought  to  a  more  syinjia- 
thetic  consideration  of  the  advantages  of  electric  oper¬ 
ation  from  utility  circuits? 

Finally,  to  what  extent  have  some  of  the  old  electrified 
undertakings  iK-en  modernized?  Here  is  a  job  chiefly 
for  consulting  engineers  and  manufacturers,  but  in  aiding 
industries  in  this  jirohlem  utilities  may  find  new  uses  for 
purchased  jxivver.  Although  78  ])er  cent  electrified,  in- 
tlustry,  when  analyzed  in  the  light  of  facts,  still  offers 
wide  ojiportunities  for  further  conversion. 

♦  *  ♦  * 

Equilibrium  in  Executive 
Sales  Effort 

EOL’IIJHKIL^M  is  more  important  to  the  tight-rope 
walker  than  to  the  man  on  the  ground  because  he 
has  farther  to  fall  if  he  loses  it.  F'very  man  who  sets 
out  to  do  a  definite  job  in  any  line  of  business  is  a 
tight-ro]K*  walker,  figuratively,  excejit  that  he  cannot 
see  the  ro|)e  under  him  and  never  knows  th.at  his  forward 
foot  is  projierly  planted  until  he  puts  his  weight  on  it. 
Direction  and  balance  are  his  essential  senses;  if  he  loses 
either — t(M)  had.  Our  subject  is  the  utility  sales  e.xecu- 
tive,  for  he.  if  he  he  successful,  must  he  a  tight-rojie 
walker  par  excellence. 

'I'he  electric  utility  sales  executive  is  in  a  ]X)sition 
different  from  that  of  his  brothers  in  other  lines  of  busi¬ 
ness.  'fhey  .sell  the  products  of  their  comjKinies  directly. 
He  sells  the  pnxluct  of  his  company  by  indirection.  A 
kilowatt-hour  by  itself  has  no  commercial  standing  or 
customer  a]){K*al  whatever.  It  must  he  sold  through  the 
media  of  devices  that  can  u.so  it  and  thus  give  it  value. 
Moreover,  the  diversity  of  its  uses  is  such  as  to  give  it 
widely  variant  values  as  lK.*tween  classes  of  consumers 
and  Ix-'tween  individuals  of  any  one  class.  As  a  general 
rule  electrical  energy  cannot  be  sold  f.o.h.  shi])ping 
|x)int.  It  must  he  sold  delivered  to  the  ])lace  of  its  use. 
riius  the  three  elements  of  pro<luction,  delivery  and 
utilization  of  the  service  must  he  considered. 

For  the  ])ros]K*rity  of  his  company  the  central-station 
sales  manager  must  attain  and  ahvays  retain  a  close 
balance  in  his  energy-selling  efforts.  He  can  not  oversell 
to  one  class  of  customers  and  neglect  the  others,  for  by 
so  doing  he  will  impair  the  economic  foundation  of  his 
com|)any.  He  must  keep  all  of  his  sales  avenues  o|)en 
and  give  to  each  its  projxirtionate  share  of  the  traffic. 
He  must  he  able  to  control  his  enthusiasms,  to  temper 
them  with  ]x*ssimism  if  need  lx*;  otherwi.se  he  may  find 
his  efforts  dangerously  overbalanced. 

As  a  fair  examjfle  of  sales  effort  e.xtending  over  a 
wide  front  of  ciKStomer  contact,  we  recommend  the  set-up 
in  the  Public  Service  Company  of  Northern  Illinois,  de¬ 
scribed  in  this  issue  of  the  Electrical  World.  Here  are 
shown  a  nice  appreciation  of  the  comparative  values  of 
different  classes  of  customers  as  energy  consumers  and 
a  disjxisition  of  .selling  effort  accurately  gaged  to  these 
values. 


Effect  of  Interconnection 
Upon  Operating  Analyses 

NTERCONNECTION  of  jxiwer  systems  tends  to 
upset  preconceived  ideas  in  subtle  w-ays.  Nowhere 
is  this  more  in  evidence  than  in  making  the  apjiroach  to 
economic  analyses  of  operation.  Plant  investment,  costs 
and  load  relationships  no  longer  live  unto  themselves 
alone.  Segregation  of  interconnection  influences  from 
the  .system  status  becomes  important  when  the  propor¬ 
tion  of  interchange  jxiwer  rises  from  nominal  values. 
Otherwise  scrutiny  of  plant  performance,  using  “jilant” 
in  the  larger  .sense,  becomes  blurred  and  the  engineer 
is  likely  to  go  astray  in  critical  studies  of  inve.stment 
behavior. 

The  preparation  and  examination  of  unit  data  apply¬ 
ing  to  particular  generating  stations  continues  to  he 
useful,  although  interconnected  ojieration  often  plays 
havoc  with  local  plant  economy.  It  .still  is  hard  for 
“oldtimers”  among  operating  engineers  to  subordinate 
plant  efficiency  to  the  over-all  economy  needs  of  sy.stems 
tied  together  by  lines  of  a  capacity  that  enables  a  distant 
load  dispatcher  to  order  Ux'al  participation  in  load  han- 
<lling  to  pnxreed  on  a  basis  wliich  would  he  far  from 
.satisfactory  to  the  hxal  plant  if  judged  by  the  standards 
c)f  i.solated  operation.  Present-day  criteria  of  judgment 
on  jilant  operation,  however,  weigh  system  performance 
against  everything  else  and  take  full  iiccount  of  loading 
conditions  in  comjiaring  individual  .stations. 

Emphasis  now'  belongs  ujxm  such  units  as  system 
investment  per  kilowatt  of  system  cajiacity  (including 
tie-in  power  lines),  cost  of  individual  stations  jx*r  kilo- 
w'att  as  affected  by  interconnection,  cajiital  co.sts  and 
reduction  of  reserve  generating  facilities  inside  the  jilant, 
allocated  cost  of  tie  lines  and  hxal  generating  ])lant.s 
fier  unit  of  capacity  for  bus  delivery,  .system  load  and 
capacity  factors  in  addition  to  individual  .station  factors, 
system  rating  jxr  capita  (including  and  excluding  inter¬ 
connecting  lines),  “manufacturing”  and  total  co.sts  jx*r 
kilowatt-hour  at  the  system  buses  as  well  as  co.sts  at  ])ar- 
ticular  plants,  and  ratios  of  ])eaks  to  system  and  station 
ratings.  Interconnection  has  a  hearing  upon  the.se  values 
which  is  increasingly  significant.  The  once  ]x)pular  in¬ 
door  sjxirt  of  comjiaring  jilant  |x*rformance  per  sc  has 
lost  its  edge  in  a  way,  but  the  fascinating  task  of  seeking 
maximum  efficiency  on  jiarticular  sy.stems  challenges 
engineering  interest  on  a  far  greater  scale. 

*  +  ♦  ♦ 

Rising  Standards  in 
Industrial  E.ngineering 

Economic  pressure  is  gradually  forcing  upward 
the  standards  of  jiractice  in  industrial  engineering. 
Nation-wide  industries  are  coming  to  apjireciate  the  cost 
of  inadequate  engineering  organizations  and  are  strength¬ 
ening  their  forces  in  order  that  the  jirohlems  of  design, 
construction  and  operation  may  receive  what  might  he 
called  a  more  jirofessional  treatment.  The  resources  of 
great  organizations  are  Ixing  commandeered  for  research 
on  an  unprecedented  scale.  Far-sighted  executives  are 
jilacing  more  resjionsihility  upon  the  shoulders  of  the 
engineers,  and  their  own  ranks  are  being  recruited  from 
those  of  specialists  with  demonstrated  cajjacity  for 
leadership.  The  trend  is  mo.st  encouraging,  but  full 
momentum  has  still  to  be  attained  among  many  smaller 
indiLStrial  organizations,  to  say  nothing  of  some  of  the 
larger  enterjirises. 
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The  electrical  engineer  is  in  a  fortunate  position  in 
this  connection.  His  training  usually  qualifies  him  to 
analyze  collateral  problems  with  skill  and  understanding, 
and  the  all-pervading  character  of  electrical  service 
familiarizes  the  industrially  employed  electrical  man  with 
a  broad  range  of  activities.  The  resources  of  the  art  of 
electrical  measurement  are  today  almost  unparalleled. 
Knowledge  of  processes  is  rapidly  acquired  in  the  atmos¬ 
phere  of  a  progressive  industry,  and  co-operation  with 
other  specialists  in  the  study  of  plant  heat  balances,  the 
most  effective  distribution  of  power,  lighting  better¬ 
ments,  elimination  of  waste,  sequence  of  operations, 
industrial  electric  heating,  metering  of  dejiartmental 
service,  improvement  of  internal  transportation  and  the 
problems  of  purchasing  power  and  of  interchanging 
energy  with  utilities  offers  the  engineer  a  major  oppor¬ 
tunity  for  usefulness.  Decisions  in  these  matters’ are  so 
far-reaching  in  the  larger  industries  that  not  a  few  of 
these  have  almost  revolutionized  their  former  concep¬ 
tions  of  the  engineer  and  his  duties,  with  the  result  that 
capital  investment  is  being  conserved,  net  earnings  in¬ 
creased,  plant  development  guided  with  siq^erior  control 
and  hit-or-miss  methods  siqierseded  by  systematic 
programs. 

It  is  only  a  few  years  since  many  industries  even  of 
large  size  looked  u|)on  their  engineering  i)ersonnel  chiefly 
as  expert  “trouble  shooters”  and  construction  group  lead¬ 
ers.  It  is  to  l)e  feared  that  this  attitude  still  holds  back 
engineering  progress  in  a  good  many  concerns,  but  the 
tide  appears  to  be  turning  even  among  smaller  industrial 
entities.  Engineering  co-operation  in  central-station 
j)ower  sales  has  been  a  jiotent  factor  in  the  upward  trend 
and  will  l)e  still  more  influential  in  the  future.  Consult¬ 
ants  rejxirt  a  gratifying  increase  in  the  use  of  their 
services  by  progressive  industries,  although  the  accelera¬ 
tion  is  as  yet  moderate.  Much  remains  to  be  done  in  the 
way  of  systematizing  industrial  electrical  engineering 
work  within  the  organizations  now  turning  to  it  as  a 
valuable  tool  to  increase  the  over-all  efficiency  of  their 
])roduction  and  marketing  activities,  but  the  potential¬ 
ities  are  l)eing  increasingly  realized  in  progressive  circles, 
and  with  the  advent  of  more  general  executive  recogni¬ 
tion  the  rate  of  advance  will  l)e  cumulative. 

♦  ♦  *  * 

Parkway  Cable  for 

Secondary  Distribution 

CONOMV  in  system  investment  is  the  watchword 
and  demands  the  critical  analysis  of  even  the  most 
radical  departures  from  the  established  order.  Only 
thus  are  the  frontiers  of  practice  pressed  outward  to 
embrace  newer,  better,  bigger,  cheai)er  or  safer  ways  of 
accomplishing  the  day’s  work.  One  item  that  should  be 
subjected  to  searching  scrutiny  is  the  use  of  single¬ 
conductor  parkway  cables  in  shallow  curb-line  trenches 
as  a  means  of  reducing  costs  of  underground  distribution 
in  residential  areas. 

Parkway  cable  has  been  used  extensively  for  street 
lighting,  but  experience  with  this  construction  for 
secondary  distribution  has  lieen  limited  compared  with 
foreign  usage.  Still,  if  such  cable  is  laid  in  a  shallow 
trench  inside  the  curb  line  and  protected  by  overlying 
iKiards  or  slabs  of  concrete  it  may  afford  a  cheajier  form 
of  underground  construction  than  is  customarily  used. 
A  critical  analysis  of  its  economy  and  reliability  is 
needed. 


Engineering  Betterments 
in  Thinly  Settled  Areas 

Many  engineering  problems  of  importance  are 
l)eing  attacked  and  solved  today  in  connection  with 
the  development  of  sparsely  settled  territory  under  cen¬ 
tralized  management.  The  public  at  large  has  little 
conception  of  the  amount  of  money  now‘l)eing  poured 
into  plant  improvements  and  expansion  in  such  areas, 
and  of  course  no  conception  whatever  of  the  engineering 
matters  involved  in  this  phase  of  utility  work.  Occa¬ 
sionally  a  picture  of  the  engineer’s  contributions  to 
betterment  work  in  such  fields  is  thrown  u|X)n  the  screen 
of  publicity  at  commission  hearings,  and  it  is  fair  to  say 
that  such  views  behind  the  scenes  of  company  develop¬ 
ment  are  nearly  always  of  constructive  value  from  the 
public  relations  standix)int.  In  fact,  more  might  well 
be  detailed  as  to  engineering  betterments  on  such 
occasions,  because  given  fair  rates  and  good  public  re¬ 
lations,  an  ounce  of  concrete  infonnation  on  plant 
and  system  progress  translated  into  service  improvements 
offsets  a  jxmnd  of  general  |X)litical  propaganda. 

In  a  typical  case  a  local  company  serving  a  sparsely 
settled  region  alx)ut  60  miles  long  was  acquired  by  a 
holding  company.  The  energy'  was  obtained  from  an¬ 
other  property  at  a  point  almost  100  miles  from  the 
system  frontier,  and  interruptions  were  frequent.  Stand¬ 
ards  of  engineering  practice  under  the  old  regime  were 
chaotic,  resources  very  limited,  and  line  and  substations 
of  makeshift  design.  Six  years  later  the  management 
concern  had  expended  $1,500,000  on  the  system  in 
physical  improvements.  A  second  line  had  been  built  to 
supply  energy  to  the  more  inqxjrtant  sections  of  the 
territory,  supplementing  the  first ;  modern  substation  de¬ 
signs  had  l)een  made  effective,  with  the  use  of  automatic 
reclosing  circuit  breakers  and  a  well-planned  installation 
of  sectionalizing  air-break  disconnecting  switches ;  sub¬ 
marine  cable  crossings  had  l)een  modernized,  lightning- 
arrester  protection  improved,  transformer  concentrations 
established  in  sections  formerly  served  by  too  many 
scattered  units,  and  the  distribution  potential  had  been 
raised  in  certain  important  localities  from  2.300  to  4,600 
volts.  Increased  copper  was  installed  on  important  line 
sections,  and  service  was  carried  into  four  additional 
towns.  “Home-made”  chicken-wire  choke  coils  gave 
way  to  manufactured  material  of  standard  calilier,  and 
improved  operating  practices  followed  engineering 
analysis  of  the  causes  of  former  service  outages. 

Now.  it  is  admitted  that  work  of  this  kind  is  always 
in  progress  on  American  power  systems,  but  it  is  often 
carried  out  according  to  a  program  so  sulxlivided  and 
of  such  a  piecemeal  character  that  it  makes  no  impression 
iqx)!!  the  public  and  very  little  upon  a  good  many  utility 
executives.  It  is  wholesome  for  lx)th  executives  and 
engineers  to  integrate  the  problems  of  a  region  to  form 
a  comprehensive  picture  of  the  entire  engineering  situa¬ 
tion  as  it  relates  to  quality  of  service,  provision  of 
capacity  for  load  building  and  group-area  earning  power. 
Some  handicaps  can  be  removed  in  this  way  and  existing 
resources  better  co-ordinated  for  future  growth.  In  the 
case  in  |X)int  conditions  have  been  generally  improved 
and  the  stage  has  been  set  for  substantial  gains  in  load. 
The  activities  of  the  commercial  department  have  been 
rebased  on  a  better  engineering  ami  construction  job 
from  one  end  of  the  projierty  to  the  other,  and  cen¬ 
tralized  technical  skill  combined  with  larger  financial 
resources  has  worked  wonders. 
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Setting 

a 

Good  Example 


The  Public  Service  Company  of 
Northern  Illinois  believes  in 
floodlighting  its  local  stores  and  office 
buildings.  Some  of  them  present  a 
less  striking  appearance  than  this  one 
at  Libertyville,  Ill.,  but  all  are  credi' 
table  improvements  in  the  communi' 
ties  in  which  they  are  located  and 
fittingly  represent  the  company  in 
the  eyes  of  the  local  publics.  The 
company  has  found  the  floodlighting 
of  these  buildings  to  be  an  effective 
aid  in  selling  that  form  of  lighting 
service. 
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Electric  Brass  Melting 

The  user’s  point  of  view  on  the  operation  of  arc  furnaces  in  a  gen¬ 
eral  jobbing  foundry.  Lower  melting  cost,  decreased  metal  losses 
and  better  working  conditions  accompany  use  of  electric  heat 


By  J.  B.  Meier 

Vice-President  /•'.  and  H.  Poundry  Company,  Sewark,  .V.  J.* 


More  than  2,000,000  Ih.  of  metal  has  l)een 

melted  in  electric  arc  furnaces  in  our  foundry 
Of  the  1928  melt,  40  per  cent  was  composition, 
48  j)er  cent  brass  and  12  per  cent  high  lead  bearings, 
a  total  of  a  little  more  than  1,620,000  lb.  We  have 
two  350-lb.  Detroit  Electric  furnaces  and  also  a  couple 
of  oil  fired.  The  pouring  temperature  is  2,200  deg.  F. 
The  greater  part  of  the  work  is  plumbing  supply  castings 
(not  pijie  fittings),  practically  all  of  which  are  cored. 
It  is  jobbing  work,  not  lending  itself  to  advance  plan¬ 
ning,  so  that  we  cannot  fully  realize  the  economy  of 
a  continuous  production  schedule.  Under  these  condi¬ 
tions  we  have  found  that  the  electric  furnace  gives  us 
lower  melting  costs,  a  very  considerable  reduction  in 
metal  losses,  better  control  of  product  and  much  im¬ 
proved  working  conditions. 

The  cost  item  of  first  importance  is  the  electric  jK)wer. 
This  presents  a  little  difficulty  in  analyzing  because  of 
its  complicated  nature.  Power 
is  purchased  as  primary 
power,  the  rate  being  in¬ 
dependent  of  the  connected 
load,  but  varying  with  the 
maximum  demand  for  any 
five-minute  period  during  the 
day.  This  works  a  con¬ 
siderable  handicap  on  less 
than  the  continuous  use  of 
the  two  furnaces,  because  a 
large  jump  in  the  demand 
occurs  as  soon  as  the  second 
furnace  is  operated  for  five 
minutes.  In  addition,  the 
l)ower  charge  varies  with  the 
total  consumption,  as  shown 
by  the  data  on  the  chart. 

These  curves  are  plotted 
against  standard  efficiency  for 
various  numbers  of  heats, 
for  different  charges. 

From  experiences  we  know 
we  can  get  sixteen  heats  in 
9^  hours  with  one  furnace. 

We  also  know  the  first  heat 
takes  about  35  kw.  more  than 
those  after  the  fourth.  The 
second  heat  takes  about  15 

*Presented  at  convention  of 
American  Foundrymen’s  Associa¬ 
tion,  Chicago. 


kw.  more  and  the  third  al)OUt  5  kw.  Therefore,  to  take 
out  four  or  five  heats  is  not  very  efficient.  To  determine 
just  where  the  second  furnace  should  come  in  we  plotted 
the  curves.  They  show  that  if  we  take  sixteen  heats  our 
power  cost  is  al)out  $0.0268  per  kilowatt-hour,  if  we  take 
seventeen  heats  by  running  one  in  the  second  furnace  our 
rate  immediately  jumps  to  $0,320  per  kilowatt-hour.  We 
find  it  more  economical  to  run  the  oil  furnaces  to  take 
the  heats  between  sixteen  up  to  about  twenty-one  or 
twenty-two,  as  is  shown  in  the  graph. 

From  a  study  of  the  chronological  chart  we  find  that 
the  cost  |:)er  kilowatt-hour  varies  closely  with  the  tons 
melted  per  month.  Some  explanation  of  these  curves 
will  make  this  clearer.  In  the  beginning  of  1927  the 
cost  i)er  kilowatt-hour  decreased  until  May.  where  it 
jumped  up  until  the  end  of  July.  This  radical  jump 
W’as  due  to  the  installation  of  two  silicon-carbide  base 
linings,  which  caused  enormous  heat  loss  and  consequent 

power  consumiition.  Ujx)!! 
removal  of  these  linings  the 
cost  dropped,  rising  gradually 
as  the  tonnage  dropped, 
reaching  a  maximum  in  Feb¬ 
ruary,  1928.  From  then  on 
it  maintained  a  fair  level 
with  a  gradual  slope,  due  in 
part  to  a  change  in  the  cast¬ 
ing  wall  thickness  and  intro¬ 
duction  of  nickel  brasses, 
both  requiring  higher  tem¬ 
peratures  than  previously. 
The  cost  per  kilowatt-hour 
has  increased  in  1928  over 
1927  by  increa.sed  demand 
charges  due  to  the  intallation 
of  a  larger  transformer  and 
about  40  hp.  additional  motor 
load,  making  a  larger  demand 
charge  with  a  smaller  increase 
in  power  consumed. 

The  next  item  of  cost 
is  labor.  Electric  furnace 
oi)eration  requires  lalK)r  of 
probably  a  higher  order  than 
for  oil.  for  a  careless  man 
can  ruin  a  transformer 
costing  about  $1,000  very 
quickly.  But  the  work  is  .so 
much  less  laborious,  with 
practically  no  heat,  that  a 


This  article  zvas  produced  by  a  prac¬ 
tical  foiindryman  for  presentation  to  the 
members  of  his  craft.  For  that  reason 
it  can  be  taken  as  perfectly  unbiased  by 
any  promotional  animation  on  the  part 
of  electric  utilities  to  sell  kilowatt- 
hours,  or  of  manufacturers  to  sell  elec¬ 
tric  furnaces.  The  melting  of  2,000,- 
000  lb.  of  metal  in  electric  arc  furnaces 
gives  to  Mr.  Meier  an  experience  back¬ 
ground  zvhich  entitles  his  statements  to 
respectful  consideration.  If  he  has 
found — as  he  has — that  the  electric  fur¬ 
nace,  working  under  the  difficult  condi¬ 
tions  of  a  jobbing  foundry,  shows 
marked  economies  over  other  furnaces, 
zve  of  the  electrical  industry  can  hope 
for  no  better  evidence  of  the  economic 
^  virtue  of  at  least  this  one  type  of  indus¬ 
trial  electric  heat  application. 
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higher  grade  man  can  easily  be  induced  to  stay  on  the 
job.  We  have  had  the  same  furnace  men  ever  since 
the  installation.  They  are  the  men  who  operated  the 
oil  furnaces  previously  used.  With  oil  ve  always  had 
a  high  turnover  and  much  absence  and  tardiness.  On 
the  electrics  this  is  practically  nil.  To  melt  with  oil 
our  labor  costs  us  on  the  average  $3.75  per  ton.  Com¬ 
pare  this  with  $2.30  in  Table  I.  Further  efficiency  is 


obtained  by  paying  a  l)onus  to  the  operator  as  follows: 
fifty  cents  for  fourteen  heats,  75  cents  for  fifteen  heats, 
$1  for  sixteen  heats.  This  urges  the  operator  to  get 
out  the  maximum  amount  of  metal.  The  bonus  is  only 
paid  if  it  is  within  9^  hours.  For  him  to  succeed  he 
must  run  the  furnaces  efficiently. 

The  next  cost  item  is  electrodes.  For  the  past  year 
this  averaged  4^  lb.  i)er  ton  melted.  The  type  of  metal 
and  carelessness  on  the  operators’  part  are  the  chief 
factors  involved.  Rocking  when  impro|)erly  charged 
causes  breakage.  Improper  condition  of  the  porthole 
causes  breakage.  Clamps  which  leak  contribute  to  the 
rapid  consumption  of  electrodes.  Improper  arcing  also 
burns  up  electrodes  unnecessarily.  With  a  conscientious 
operator  it  should  not  be  difficult  to  bring  it  down 
to  4  lb.  per  ton,  for  we  have  done  it  several  months. 

Every  one  is  usually  interested  in  the  cost  of  metal 
loss,  but  it  is  impossible  to  comjiare  it  accurately,  even 
in  the  same  shop,  if  scrap  is  used,  because  there  is  such 
a  large  variation  in  loss  in  different  scrap.  In  the 
writer’s  own  exjxirience  brass  tubing  contained  18  per 
cent  scale  alone  and  lead-covered  cable  contained  8  per 
cent  cotton  insulation.  The  only  comparison  which  can 
guide  to  some  extent  is  the  metal  loss  in  the  same 
foundry  under  oil  and  electric  melting.  The  average  of 
the  three  previous  years  of  oi>eration  under  fuel  oil  was 
5.7  per  cent.  The  past  year  under  85  |)er  cent  electric 
melting  and  15  per  cent  oil  melting  the  loss  was  2.4 
per  cent.  Naturally,  this  is  no  small  item  and  is  one 
of  the  chief  justifications  for  electric  melting. 

Totaling  the  various  items  we  find  a  cost  of  $13.54, 
exclusive  of  metal  lost,  compared  with  a  similar  cost 
of  $17.50  under  fuel  oil.  If  we  charge  the  entire  cost 
of  a  new  transformer  we  put  in  after  the  first  installa¬ 
tion,  in  one  year  it  would  be  $14.74,  against  $17.50, 
or,  roughly,  $2.75  net  saving  in  ojjerating  cost.  Including 
the  metal  loss,  it  is  $20.50,  against  $31.10  for  fuel  oil, 
or  a  net  saving  of  $10.60,  or  34  per  cent  less  than 
fuel  oil.  While  it  is  reasonable  to  assume  that  the  fuel 
oil  costs  are  too  high,  at  the  same  time  it  mu.st  be  re¬ 
membered  that  both  methods  have  had  the  same  super- 
yision,  but  that  one  lends  itself  more  readily  to  super¬ 


vision  than  the  other.  It  can  also  be  argued  that  any 
one  attaining  greater  efficiency  with  oil  should  have  the 
personnel  available  to  get  still  better  efficiency  with 
electric  melting. 

Intelligent  Operation  is  Essential 

The  accompanying  sketch  shows  the  position  and  gen¬ 
eral  spacing  of  the  units  in  the  melting  department.  The 
space  occupied  by  the  two  electric  furnaces  is  about 
20  X  20  ft.  The  transformer  and  high-voltage  switches 
are  located  in  a  vault  outside  the  main  foundry.  Atten¬ 
tion  is  drawn  to  the  location  of  the  operating  ends  of 
the  furnaces  and  the  location  of  the  meters,  enabling 
one  operator  to  take  care  of  two  furnaces  with  a  mini¬ 
mum  of  movement.  In  fact,  it  is  the  writer’s  opinion 
that  it  would  l)e  very  difficult  for  one  operator  to  take 
care  of  two  furnaces  if  they  were  not  placed  with  the 
operating  ends  together. 

There  are  several  features  necessary  to  observe  if  one 
is  to  obtain  satisfactory  results  from  this  type  of  fur¬ 
nace.  Complete  pouring  and  charging  in  the  minimum 
time  possible  are  essential.  Naturally,  the  charging  is 
more  important  than  the  pouring,  for  in  pouring  the 
furnace  does  not  suffer  nearly  as  rapid  a  loss  of  heat  as 
during  charging,  for  in  the  latter  case  the  door  is  open 
and  the  heat  loss  is  more  rapid.  We  have  found  it  is 
necessary  to  add  about  1  kw.  for  every  two  minutes 
the  furnace  is  oi>en  above  the  initial  five-minute  period,  in 
order  to  regain  temperature,  other  conditions  being 
equal.  In  order  to  keep  this  time  down  to  a  minimum, 
it  has  been  found  economical  to  provide  the  operator 
with  a  helper  during  the  charging  period.  When  ingots 
or  heavy  pieces  are  used  it  is  necessary  to  withdraw’  the 
carbons,  but  with  all  lighter  material  it  has  been  found 
advantageous  to  allow'  the  carbons  to  stay  in. 

The  next  item  of  importance  is  rocking  the  furnace. 
We  start  rocking  at  from  5  to  15  kw.  input,  usually  at 
10  kw.,  coming  to  a  maximum  at  35  to  40  kw.  It  has 
been  our  experience  that  failure  to  rock  early  enough 
or  efficiently,  namely,  full  rock  as  quickly  as  possible, 
renders  it  extremely  difficult  to  get  the  metal  hot  enough, 
as  well  as  increasing  the  pow'er  input  in  proportion. 

The  next  thing  is  to  maintain  the  proper  arc.  This 


Table  I — Summary  of  Costs  per  Ton  Melted 


Electric  power,  321  kw.  at  $0.0259  .  $8.35 

W’ages,  at  60  cents  an  hour  .  2.30 

Fuel  oil  for  ladles,  14.9  gal.  at  7  cents .  1.04 

Electrodes,  4J  lb.  at  0.22  60/100  . i .  1.00 

Crucibles,  70 — 22J  tons  .  0.29 

Linings,  at  162  tons  per  lining  .  0.39 

Patching  and  supplies  . 17 


Sub-total  . $13.54 

Metal  loss,  2.4  per  cent,  at  12  cents  per  lb  .  5.76 

Semi-total  .  19.30 

Unforeseen:  Transformer  burnt  out  .  1.20 


Grand  total  .  20.50 


Table  II — Overhead  Costs  on  Melting  per 
Ton  Melted 


Supervision  . 

Interest  on  investment  . 
Depreciation  (ten  years) 
Taxes  $3.78  per  $100  . . . 


.20 

.65 

1.08 

0.25* 


Total  . 

•Taxes  at  60  per  cent  of  value. 


$2.18 
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may  be  accomplished  only  by  constantly  keeping  an  eye 
on  the  meter,  as  the  arc  is  manually  controlled.  Failure 
to  do  this  means  loss  of  time  and  cold  metal.  It  is 
practically  impossible  to  get  good  results  from  these  fur¬ 
naces  by  methods  which  were  good  enough  for  oil  or 
coke.  Things  happen  too  quickly,  and  the  man  operating 
this  furnace  must  watch  his  meter  or  the  day’s  check-up 
will  tell  the  sad  story. 

The  operator  is  required  to  mark  the  time  of  starting 
to  charge,  time  of  starting  arc,  time  or  kilowatt  starting 
to  rock,  time  arc  is  off,  quantity  of  metal  as  well  as  the 
type  of  metal  and  temperature.  With  all  this  writing 
to  do,  as  well  as  the  pouring,  charging,  etc.,  it  keeps  a 
man  busy  if  he  intends  to  get  out  fifteen  4(X)-lb.  heats 
in  nine  hours.  By  carefully  checking  records  it  is  quite 
easy  to  determine  in  the  office  just  where  the  system 
is  falling  down.  If  the  operator  is  careless  in  his  records 
it  is  practically  impossible  to  tell  where  the  fault  lies. 
But  because  it  is  possible  as  well  as  practical  to  get 
accurate  records  (this  being  one  of  the  chief  assets  of 
the  electric  furnace)  for  each  day  in  about  fifteen 
minutes,  a  complete  check-up  can  be  made  on  the  kilo¬ 
watts  per  ton  and  the  per  cent  efficiency  for  that  day. 

Another  cause  of  inefficiency,  which  is  usually  en¬ 
countered  only  when  using  particularly  dirty  scrap,  is 
the  slag  building  up  in  the  furnace.  While  with  ingots 
or  clean  metal  this  is  negligible,  it  can  under  unfavorable 
circumstances  cause  almost  as  much  trouble  as  insuffi¬ 
cient  rocking.  It  will  also,  if  allowed  to  build  up,  work 
a  severe  handicap  on  the  lining  as  it  causes  the  metal 
to  lay  higher  in  the  furnace,  throwing  more  heat  on  the 
upper  half  and  allowing  the  lining  to  be  rapidly  melted. 

The  amount  of  metal  which  can  be  charged  at  one 
time  varies  considerably.  All  ingots,  with  a  clean  fur¬ 
nace,  will  permit  500  lb.  With  about  half  ingots  and 
balance  scrap  and  gates  it  is  not  difficult  to  charge  350  lb. 
Turnings,  skimmings,  etc.,  work  best  at  300  lb.  or  less. 


Heats  per  Day  (40011).  Charges) 

Output  of  Metal,  Energy  per  Ton  and 
Energy  Cost  per  Ton 

Copper  cable  is  particularly  annoying  and  100  lb.  in  a 
300-lb.  charge  will  often  cause  a  short  circuit,  as  it  is 
difficult  to  keep  it  from  touching  both  electrodes,  and 
its  high  conductivity  permits  a  large  current. 

The  maintenance  of  the  furnaces  and  accessories  does 
not  entail  any  more  care  than  that  of  oil-fired  furnaces, 
although  certain  things  must  be  done  regularly.  Once  a 
week  we  have  a  special  man  oil  and  grease  the  moving 
parts  as  well  as  the  motors.  The  present  greatest  source 
of  expense  aside  from  the  linings  are  the  cables.  We 
have  not  been  able  to  get  the  results  we  feel  should  be 


obtained.  The  design  is  such  that  it  simply  seems  im¬ 
possible  to  keep  the  cables  from  breaking  near  the  fur¬ 
nace,  where  a  very  narrow  bend  is  located.  W^  get 
about  a  year’s  service  from  these  cables  by  reversing 
the  ends,  but  often  they  cause  trouble  when  they  get 
old  through  the  strands  breaking,  leaving  the  remaining 


Layout  of  Furnaces  and  Molding  Floor 


good  ones  greatly  overloaded.  It  seems  to  the  writer 
that  the  design  could  be  improved  so  that  these  cables 
would  last  indefinitely. 

By  far  the*  most  important  feature  is  the  linings.  In 
the  beginning  we  experimented  with  various  kinds  of 
linings,  but  now  we  use  a  fire  brick  material.  Contrary 
to  general  practice,  we  do  not  renew  our  linings  by  the 
number  of  heats  or  visual  examination,  but  by  the  per 
cent  of  efficiency  of  melting.  We  obtain  this  per  cent 
efficiency  by  adopting  a  set  of  standards  which  corre¬ 
spond  to  the  manufacturers’  guarantees.  These  are 
300  kw.  per  ton  of  composition,  275  kw.  per  ton  of 
brass  and  240  kw.  per  ton  for  our  own  leaded  bronzes. 

However,  each  day  we  calculate  the  standard  kilowatts 
required  for  the  metal  melted  that  day,  allowing  25  kw. 
extra  for  Mondays  or  days  after  holidays.  When  the 
lining  reaches  a  point  where  conditions  are  such  that 
fifteen  heats  (400  lb.)  should  have  been  and  were  not 
taken  out  in  9^  hours  and,  at  the  same  time  show  an 
efficiency  of  10  per  cent  above  standard,  the  lining  is 
invariably  in  such  a  physical  condition  as  to  warrant 
its  renewal.  A  new  lining  installed  costs  us  about  $65. 
It  is  put  in  and  run  in  with  the  utmost  care,  and  not 
by  the  operator,  as  he  is  melting  and  could  not  do  it 
properly  if  he  wanted  to.  An  old  lining  would  cost  us 
in  power,  if  allowed  to  run  two  weeks,  about  $20  more 
for  150  heats,  whereas  it  would  give  us  a  saving  in 
linings  of  only  about  $14  besides  the  loss  in  production. 

Initially,  we  had  two  100-kw.  transformers.  While 
there  is  little  doubt  that  these  two  are  sufficient  for 
operating  the  furnaces,  at  the  same  time  they  permit 
of  much  overloading,  and  it  has  been  our  e.xperience 
that  when  an  operator  can  speed  things  up  and  at  the 
same  time  not  work  any  harder  he  will  usually  do  it. 
As  a  result,  the  furnaces  often  pull  130  kw.  and  almost 
always  120  kw.  In  addition,  when  melting  light  scrap, 
copper  or  turnings,  excessive  short  circuits  often  occur, 
which,  in  our  case,  resulted  in  the  breakdown  of  a 
transformer  right  at  the  busiest  .season.  Considering 
the  slight  additional  cost  of  a  larger  transformer,  it 
surely  seemed  like  a  good  investment  to  get  a  125  or 
150  kw.  transformer.  So  in  replacing  the  burnt  out  one 
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we  put  in  a  150  kw.  This  not  only  gives  us  a  slightly 
greater  melting  speed  but  eliminates 'overloading. 

Im  the  l>eginning  we  had  considerable  trouble  with 
the  remote-control  switches,  but  since  they  have  been 
proi>erly  adjusted  they  require  little  attention,  except 
to  tighten  up  the  nuts  alx)Ut  once  a  month.  They  seem 
to  shake  loose  due  to  the  pounding  of  the  arm  as  the 
.solenoid  slams  it  in. 

As  is  apparent  from  the  foregoing,  our  experience 
with  electric  arc  furnaces  for  brass  melting  has  been 
happy.  We  have  reduced  our  costs,  we  have  a  better 
control  over  operation  and  production,  our  shop  is  a 
better  place  to  work  in.  Taking  everything  into  con¬ 
sideration,  we  recommend  the  electric  furnace. 


Uses  for  Old  Fire  Brick 

Ivl)  fire  brick  may  be  ground  into  calcined  clay 
which  may  Ik*  mixed  with  raw  or  green  fire  clay  m 
prcj)aring  filler  to  be  used  in  laying  fire  brick.  Machines 
are  on  the  market  which  will  grind  the  old  fire  brick  so 
that  the  i)roduct  removed  by  air  separation  from  the 
pulverizer  will  all  j)ass  through  a  40-me.sh  sieve.  The 
cost  of  the  product  so  recovered  is  estimated  by  the 
purchasing  and  storeroom  committee  of  the  N.E.L.A. 
at  one-sixth  the  cost  of  new  material  and  represents  a 
handsome  saving.  Special  attention,  it  says,  .should  be 
l)aid  to  selection  of  bricks  to  be  pulverized  to  insure  that 
no  unsuitable  brick  (such  as  those  covered  by  slag)  are 
used,  as  they  would  reduce  the  refractoriness  of  the 
calcined  clay. 

In  addition  to  the  above  use  a  certain  proportion  of 
second-hand  fire  brick  may  be  used  for  backing  in 
maintenance  or  new  construction  work. 


Increasing  Use  of  Electric 
Material  Handling 

During  the  past  year  industry  as  a  whole  was 
much  benefited  by  the  improvement  and  increase  in 
the  number  of  applications  for  handling  materials  elec¬ 
trically.  The  removal  of  the  human  element  has  in 
many  cases  resulted  in  astounding  increases  in  plant 
efficiency,  declares  the  A.I.E.E.  committee  on  general 
jx)wer  applications.  One  example  of  speeding  up  pro¬ 
duction  electrically  involved  a  3()0-hp.,  20-ton  locomotive 
with  its  14-ton  ingot, car  which  conveys  300  tons  hourly 
from  the  soaking  pit  to  the  mills.  This  distance  averages 
325  ft.  and  is  covered  in  20  seconds  running  time.  Need¬ 
less  to  say,  the  braking  equipment  and  “dead  man  con¬ 
trol”  must  be  highly  efficient  to  control  safely  the  4-ton 
mass  of  red  hot  metal. 

A  number  of  12-cu.yd.  shovels  was  placed  in  service 
during  the  past  year.  Due  to  the  extreme  fluctuation  of 
current  demand,  it  was  necessary  to  design  si)ecial  equip¬ 
ment  for  the  drive  and  control  of  these  shovels.  Three 
motor-generator  sets,  with  the  generators  all  differen¬ 
tially  wound,  are  capable  of  generating  750  kw.  The 
four  motors  for  the  various  drives  aggregate  650  hp. 
One  of  these  shovels  recently  established  a  new  world’s 
record  for  material  handled  when  it  moved  15,497  cu.yd. 
of  overburden  in  24  hours. 

Electrically  operated  conveyors  are  operating  suc¬ 
cessfully  in  several  large  pulp  mills  for  handling  the 
sticks  from  the  river  to  the  storage  yard  and  from  the 
yard  to  the  mill.  One  installation  consists  of  a  log 
stacker,  capable  of  building  stacks  60  ft.  high,  running 
parallel  to  a  chain  conveyor.  Another  type  of  installa- 


Central  Stations  Operating  at  Pressures  Over  *400  hb 

Arranged  According  to  Boiler  Pressure  (Courtesy  of  Power) 


Ultimate 

. — > —  Boiler - 

. - Throttle - . 

Sixe 

Plant 

Initial 

Pressure 

Pressure 

Unit,  Capacity, 

Operation 

Lb.  per 

Temp. 

Lb.  per 

Temp. 

Station 

Location 

Operating  Company 

Kw. 

Kw. 

Year 

Sq.In. 

Deg. 

Sq.In. 

Deg.  F. 

Weymouth,  Mass . 

Edifton  Kleo.  il]uniinatiiiff  Co.  of  Holton. . .  t33,000 

350,000 

1925 

1,400 

701 

1,200 

700 

South  Amboy . 

South  Amboy,  N.  J. . . 

Jersey  Central  Power  A  Light  Co. .  . 

.  25,000 

270,000 

1929 

1,400 

750 

1,250 

750 

Kansas  City . 

Kansas  City  Light  A  Power  Co . 

.  t45,000 

1928 

1,400 

725 

1,200 

725 

Holland,  N.  J . 

New  Jersey  Power  A  Light  Co . 

.  55,000 

220,000 

1929 

1,400 

750 

1,200 

San  Francisco,  Cal. . 

Paciffc  Gas  A  Electric  Co . 

.  50,000 

250,000 

1930 

1,400 

750 

1,200 

750 

Milwaukee,  Wis . 

Wisconsin  Electric  Power  Co . 

.  t37,000 

1927 

1,300 

1,200 

730 

I>wpwBter,  N.  J. 

American  Gas  A  Electric  Co . 

.  53,000 

400,000 

1929 

1,200 

725 

State  Line,  Ind . 

State  Line  Generating  Co . 

.  208,000 

1,000,000 

1929 

800 

666 

730 

Mishawaka,  Ind.  .  .  . 

American  Gas  A  Electric  Co . 

.  40,000 

240,000 

1925 

650 

725 

600 

725 

Columbia  Park,  O 

Columbia  Power  Co . 

.  63,000 

480,000 

1925 

650 

725 

600 

725 

Grand  Avenue. 

Kansas  City,  Mo 

Kansas  City  Power  A  Light  Co . 

.  10,000 

1928 

650 

740 

590 

740 

Pekin,  Ill . 

Super  Power  Co.  of  Illinois . 

.  52,500 

1928 

650 

725 

Waukegan,  Ill . 

Public  Service  Co.  of  Northern  Ill... 

.  t50,000 

500,000 

1927 

635 

600 

725 

Pittston,  Pa . 

American  Gas  A  Electric  Co . 

.  50,000 

400,000 

1927 

625 

750 

600 

725 

Philo,  Ohio . 

American  Gas  A  Electric  Co . 

.  40,000 

240,000 

1924 

600 

700 

550 

685 

Chicago,  Ill . 

Commonwealth  Edison  Co . 

.  1 104,000 

750,000 

1925 

580 

750 

550 

725 

I.ong  Beach,  Cal . 

Southern  California  Edison  Co . 

.  t90,000 

750,000 

1928 

460 

750 

400 

725 

Bini^hamton,  N.  Y  . . 

Binghamton  Light,  Heat  A  Power  C 

o .  1 30, 000 

85,000 

1927 

450 

725 

400 

700 

Baltimore,  Md.  . 

Consolidated  Gas,  Elec.  Lt.  &  Pwr.  Co. . . .  36,000 

144,000 

1927 

450 

735 

400 

715 

Ft.  Lauderdale,  Fla  . . 

Florida  Power  A  Light  Co . 

.  50,000 

150,000 

1926 

450 

750 

375 

700 

Springfield,  O 

Ohio  Edison  Co . 

.  20,000 

60,000 

1927 

450 

705 

375 

692 

Oakland,  Calif.  . 

Pacific  Gas  A  Electric  Co . 

.  37,500 

175,000 

1928 

450 

730 

415 

700 

Trinidad,  Texa." 

Texas  Public  Utilities  Co . 

.  40,000 

160,000 

1926 

450 

750 

375 

700 

Norfolk,  Va . . 

Virginia  Electric  A  Power  Co . 

.  30,000 

1928 

450 

725 

400 

700 

Avon  Park,  Fla . 

Florida  Public  Service  Co . 

.  15,000 

80,000 

1928 

448 

725 

400 

715 

New  Braunfels,  Tex.. . 

Comal  Power  Company . 

.  40,000 

120,000 

1926 

430 

700 

Brooklyn,  N.  Y . 

Brooklyn  Edison  Co . 

.  tno.ooo 

750,000 

1927 

425 

725 

375 

700 

Spencer,  N.  C . 

Duke  Power  Co . 

.  35,000 

70,000 

1926 

425 

700 

350 

700 

Holtwood,  Pa. 

Pennsylvania  Water  A  Power  Co.  . 

.  10,000 

1 20,000 

1925 

425 

560 

350 

Davenport,  Iowa . 

Riverside  Power  Manufacture . 

.  20,000 

150,000 

1925 

425 

700 

400 

706 

Philadelphia,  Pa . 

Philadelphia  Electric  Co . 

.  60,000 

720,000 

1925 

420 

705 

375 

675 

Detroit,  Mich . 

Detroit  Edison  Co . 

.  50,000 

300,000 

1929 

410 

706 

375 

700 

Trenton,  Mien . 

Detroit  Edison  Co . 

.  50,000 

300,000 

1924 

410 

706 

375 

700 

Avon,  Ohio . 

Cleveland  Electric  Illuminating  Co. 

.  35,000 

300,000 

1926 

400 

725 

375 

700 

Grand  Tower,  Ill. 

Central  Illinois  Public  Service  Co. . 

.  25,000 

1923 

400 

750 

360 

700 

Kalamasuo,  Mich . 

Consumers  Power  Co . 

.  20,000 

1927 

400 

700 

375 

692 

Detroit,  Mich . 

Detroit  Public  Lighting  Commission .  20,000 

150,666 

1927 

400 

725 

Neches . 

Beaumont,  Tex . 

Gulf  States  Utilities  Co . 

1  21,000  1 

•  •  ■  •  \  35,000  J 

200,000 

f  1926 
1928 

400 

700 

375 

700 

East  Peoria,  Ill . 

Illinois  Electric  Power  Co . 

.  t23,200 

116,000 

1925 

400 

700 

Toronto,  Ohio . 

Pennsylvania  Ohio  Power  A  Light  Co .  35,000 

280,000 

1925 

400 

725 

356 

766 

Lake  Pauline . 

Quanah,  Tex . 

West  Texas  Utilities  Co . 

.  1 5,000 

45,000 

1928 

400 

725 

375 

700 

tStatioii  contains  units  of  a  different  siie  or  for  different  steam  conditions. 
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tion  uses  overhead  construction  and  is  able  to  build 
stacks  100  ft.  high  with  a  capacity  of  15  to  20  cords  an 
hour.  Storage  of  a  large  quantity  of  pulp  wood  is  now 
possible,  greatly  eliminating  seasonal  operation  in  this 
industry. 

A  quite  extensive  application  worthy  of  note  is  in  the 
automobile  industry.  General  Motors  at  three  of  its 
plants  has  made  large  additions  and  considerable  advance 
in  the  preparation  and  handling  of  foundry  sand.  An¬ 
other  dirt  conveyor,  of  interest  because  of  its  length,  was 
constructed  to  carry  the  dirt  produced  by  the  lowering 
of  Denny  Hill,  Seattle.  Wash.,  to  Puget  Sound. 

A  coal  conveyor  2^  miles  long  was  put  into  service 
by  the  H.  C.  Frick  Company  for  transjx)rting  coal  from 
the  mine  to  a  dock.  It  is  designed  to  deliver  1,8(X)  tons 
of  coal  an  hour  and  is  driven  by  twelve  wound-rotor  in¬ 
duction  motors  aggregating  2,400  hp. 

Hollow  Conductors  for  154-Kv. 
Transmission  Line 

By  T.  J.  Little 

lilcctrical  Engineer,  Anaconda  IFire  S'  Cable  Company, 
New  York 

CARh'FUL  analysis  of  local  conditions  and  operat¬ 
ing  requirements  led  the  engineers  of  Societa 
Meridionale  di  Electricita  of  Naples,  Italy,  to  select 
154  kv.  as  the  most  economical  voltage  for  use  on  the 
Pescara  to  Naples  118-mile  transmission  line.  After  all 
of  the  economics  of  the  Meridionale  problem  had  been 
studied  it  was  decided  that  the  conductor  best  suited  for 


Draw  Bench  Equipment  Used  in  the 
Application  of  the  Connectors 


operating  conditions  would  be  one  having  an  outside 
diameter  of  0.770  in.  and  an  effective  area  of  300,000 
circ.mil.  This  requirement  was  met  by  the  Anaconda 
hollow-conductor  cable,  whose  jihysical  and  electrical 
characteristics  are  indicated  in  the  accompanying  table . 

This  transmission  line  runs  northeast  from  Naples 


ConductanceequivalentH.D.copperat  20  (leu.  C.jcirc.  mil  300,000 

Outside  diameter  of  cable,  in .  0 .  770 

N  umber  of  layers .  I 

NiunberofH.D.  copper  wires  in  cable .  12 

DiameterofH.D.  copper  wires,  in . .  0.  1537 

Dimensions  of  I-beam  core,  in .  0 . 46 1  x  0 .  040 

.\rea  of  complete  cable,  sq. in .  0  .2411 

Weight  of  complete  cable  per  1,000  ft.,  lb .  974.0 

Minimum  breaking  strength  of  cable,  lb .  12, 800 

Johnson’s  elastic  limit  (average)  ,1b.. .  7,680 

Modulus  of  elasticity,  lb.  per  sq. in . .  15,000,000 

Coefficient  of  linear  expansion,  per  deg.  F .  0  0000094 


over  the  Apennines  to  Pescara  and  is  a  three-phase  sys¬ 
tem  operating  at  154  kv.  The  highest  altitude  reached  is 
3,500  ft.  above  sea  level.  More  than  1,850,000  lb.  of 
Anaconda  hollow-conductor  cable  were  required  for  ■the 
complete  installation. 

In  connecting  the  conductor  seamless  drawn  tube  con¬ 
nectors  proved  particularly  adaptable.  The  accompanying 
illustration  shows  the  equipment  used  in  the  application 
of  the  connectors  and  of  the  completed  connection.  Con- 


r‘‘-ni"  r . . 
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Seamless  Drawn-Tube  Connectors  Improve 
Transmission  Lines 

A — The  connector.  B — The  completed  splice. 

C — Completed  splice  with  part  of  the  connector  cut  away  and 
cable  removed,  showing  how  the  metal  in  the  connector  flows 
around  the  strands  of  the  cable. 

D — Cross-section  of  conductor  used  for  Pescara-Naples  154-kv. 
line. 

Hectors  of  this  design  are  guaranteed  to  develop  the  full 
mechanical  strength  of  the  cable  and  will  have  a  cross- 
sectional  area  in  excess  of  the  conductor,  which  permits 
the  manufacturer  to  guarantee  full  mechanical  strength 
and  100  per  cent  conductivity  in  the  connection  itself. 

The  erection  and  installation  during  1927  of  a  super¬ 
voltage  transmission  line  by  the  Rhenish-Westphalian 
Electricity  Works,  in  which  hollow-conductor  cables 
manufactured  by  .the  Siemens-Schuckert-Werke  were 
used,  is  another  example  of  the  increasing  use  of  hollow- 
conductor  cables  for  high-voltage  power  transmission  in 
PTirope. 

Yearly  Tunnel  Cleaning 
Found  Necessary 

Each  summer  it  is  necessary  to  clean  the  inside  of 
tunnels  and  flumes  at  the  Kern  River  No,  3  plant 
of  the  Southern  California  Edison  Company  to  remove 
the  accumulation  of  moss-like  growth  caused  by  the 
larvae  of  the  caddis  fly.  The  larvae  of  the  caddis  fly  are 
equipped  with  little  hooks  which  enable  them  to  cling  to 
the  side  of  the  waterway.  As  they  cling,  they  spin  minute 
webs  which  act  as  a  net  for  particles  of  dirt  and  vegetable 
matter  in  the  water,  from  which  they  extract  their  foo<l. 

With  the  water  shut  off  from  the  larger  tunnels  and 
flumes  workers  with  special  scraping  apparatus  clear 
away  the  accumulation  on  the  wall.  In  small  pipe  lines 
oak  brush  balls  slightly  smaller  than  the  pijies,  are  forced 
through  under  pressure  of  the  water  and  effectively  clear 
out  the  line. 

At  the  Kern  River  plant  the  normal  rate  of  flow  is 
620  sec.-ft.,  hut  when  the  accumulation  caused  by  the 
caddis  fly  larvae  has  been  built  up  inside  the  tunnels  and 
flumes  the  rate  of  flow  is  reduced  to  580  sec.-ft.,  causing 
a  loss  in  generating  capacity  of  the  plant  of  2,000  kw. 

The  caddis  fly  resembles  a  miller  and  is  slightly  larger 
than  the  ordinary  house  fly  and  gray  in  color.  Its  name 
is  derived  from  the  word  “case,”  as  a  bony,  caselike 
shield  surrounds  the  larvae. 
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The  Commercial  Job 

By  John  G.  Learned 

Vice-President  in  Charye  of  Sales  Public  Service  Company  of  Northern  Illinois 


* 


j-fs  has  been  so  often  and 
profoundly  observed  of  late 
years,  the  problems  con¬ 
fronting  the  electrical  utili¬ 
ties  are  losing  their  purely 
technical  and  engineering 
characters  and  are  becont: 
ing  strongly  commercial  in 
nature. 

In  every  new  direction  of 
development  there  are  al¬ 
ways  some — men  or  organi¬ 
zations  —  that  appear  to 
have  gone  a  little  faster 
than  the  main  body  of  the 
parade,  that  are  breaking  a 
path.  Not  doing  it  spec¬ 
tacularly,  with  tuckets  and 
fanfares,  hut  naturally  and 
unobtrusively.  The  Elec¬ 
trical  World  picked  on 


John  G.  Learned 


and  persuaded  John  G. 
Learned  to  tell  what  his 
company  is  doing  tn  a  com¬ 
mercial  way. 

The  story  is  told  not  as  a 
claim  .or  implication  to  ex¬ 
cellence  of  the  Public  Serv¬ 
ice  Company  of  Northern 
Illinois  organization,  but 
simply  as  a  recital  of  what 
this  organization  is  doing 
and  how  it  does  it.  Mr. 
Learned  feels  that  there  are 
other  companies  obtaining 
as  good  results  if  not  bet¬ 
ter;  these  reasons  he  ad¬ 
vanced  for  not  writing  the 
story.  But  Electrical 
World,  conceding  his  ar¬ 
guments,  felt  that  there 
were  also  some  companies 


the  Public  Service  Company  of  Northern  that  did  not  come  in  these  ttvo  classes  and  might 
Illinois  as  being  one  of  the  central  stations  in  profitably  make  use  of  the  experience  of  the 
the  advance  guard  of  commercial  development  Public  Service  Company  of  Northern  Illinois. 


The  commercial  activities  of  the  Public  Service 
Comi)any  of  Northern  Illinois  are  presented  here 
sim])ly  as  an  exjx^sition  of  how  they  are  working. 
There  may  Ire  other  companies  doing  better ;  there  are 
undoubtedly  others  that  are  doing  as  well.  Nevertheless, 
just  as  we  are  desirous  of  knowing  about  the  methods 
and  practices  of  other  comjranies,  so  are  \vt  willing  to 
tell  about  ours.  It  is  through  the  accumulated  experience 
of  all  that  progress  will  he  made.  This  article  is  written 
in  response  to  editorial  jrressure  withoiu  claim  to  excel¬ 
lence  for  the  sales  organization  of  the  company,  either 
as  to  its  accomplishments  or  as  to  the  way  it  (kres  busi¬ 
ness.  Rut  the  imixrrtance  of  the  commercial  activities  of 
the  central-station  industry,  in  comparison  with  its  other 
phases,  has  only  been  generally  recognized  during  recent 
years,  and.  as  is  quite  natural,  several  years  may  elapse 
l»efore  unity  of  thought  concerning  the  forms  and  prac¬ 
tices  of  this  activity  is  ap])roximated.  Vet  unity  of* 
thought  must  l)e  apijroached  IxTore  the  industry  as  a 
whole  can  make  really  measurable  progress  in  selling. 

The  j^rsonnel  of  the  sales  organization  of  the  Public 
Service  Company  of  Northern  Illinois  is  not  entirely 
complete,  hut  that  does  not  prevent  it  from  functioning 
fully.  Probably  it  never  will  he  in  such  shape  that  we 
will  l)e  satisfied  to  stop  its  expansion.  •  The  divisional 
groups  are  organized  according  to  their  functions,  and 


it  is  with  them  that  the  resjxtnsihility  of  performance 
rests. 

The  territory  served  by  the  Public  Service  Company 
of  Northern  Illinois  begins  at  Chicago’s  city  limits  and 
extends  north  to  the  Wisconsin  line,  southeast  to  Indiana, 
southwest  half  the  width  of  Illinois  and  west  to  the  Fox 
River.  The  territory  comprises  approximately  6,000 
square  miles,  in  which  electric  and  gas  service  is  suj)- 
jilied  to  a  population  of  alx)ut  one  million  |)eople. 

The  character  of  the  territory  is  remarkably  diversi¬ 
fied.  Bordering  on  the  limitis  of  Chicago  is  a  ring  of 
closely  built  up  suburban  home  and  business  centers. 
Many  of  the  towns  and  cities  of  this  territory  are  essen¬ 
tially  industrial,  but  there  are  also  many  strictly  residen¬ 
tial  communities,  some  of  which  are  very  rich  and  exclu¬ 
sive.  The  northern  part  of  this  territory  is  dotted  with 
highly  develojied  modern  farms  in  an  important  dairying 
region  extending  to  the  west  of  them.  The  south  and 
southwest  section  of  the  territory  touches  the  great 
Middle  Western  corn  lielt  and  is  devoted  more  to  general 
farming. 

As  a  result  of  continued  acquisition  of  territory  and 
expansion  of  service,  more  than  300  communities  are 
now  siqiplied.  While  executive  headquarters  are  main¬ 
tained  in  Chicago,  the  company  attaches  especial  imi>or- 
tance  to  the  maintenance  of  adequate  local  facilities  for 
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serving  customers.  District  administrative  offices  are 
maintained  in  eleven  suitable  locations.  Unusually  well- 
equipped  service  headquarters  with  modern  shops  and 
proper  facilities  for  operating  and  construction  work 
have  been  established  in  three  major  locations,  with 
additional  ones  being  projected.  Thirty-six  retail  stores 
supply  electric  and  gas  appliances  that  have  passed  rigid 
tests  for  quality  and  reliability  of  performance.  Local 
agents  for  the  exchange  of  lamps  and  receiving  pay¬ 
ments  of  service  statements  have  been  secured  in  con¬ 
venient  locations  throughout  the  territory. 

.  Lighting  Sales 

It  is  recognized  that  the  promotion  of  the  lighting  load 
offers  one  of  the  most  effective  means  of  obtaining  addi¬ 
tional  revenue  from  existing  investment. 

It  is  an  interesting  fact  that  the  average  kilowatt-hour 
consumption  per  commercial  customer  increased  from 
1.224  in  1923  to  approximately  1,900  in  1928,  while  in 
the  same  period  the  kilowatt-hour  consumption  per  resi¬ 
dential  customer  increased  from  336  to  approximately 
490;  also  that  the  percentage  increase  in  kilowatt-hours 
sold  for  street  lighting  over  the  previous  year  grew 
from  7  per  cent  in  1923  to  83  per  cent  in  1928.  The 
average  candle-power  of  street  lighting  in  the  territory 
has  grown  from  131  in  1922  to  over  220  in  1928. 

The  activities  of  the  lighting  sales  department,  in 
charge  of  a  manager  of  lighting  sales,  are  divided  into 
six  distinct  fields  as  follows: 

1.  The  illuminating  engineering  division,  directed  by  an 
■illuminating  engineer,  is  responsible  for  the  development  of 

new  lighting  ideas,  conducting  of  experimental  lighting  tests 
and  for  doing  research  work  in  lighting  development. 

2.  The  architect  contact  division,  directed  by  a  lighting 
sales  engineer,  is  responsible  for  keeping  in  touch  with  archi¬ 
tects  for  the  purpose  of  making  available  to  them  the  newest 
ideas  in  interior  and  exterior  lighting,  signs  and  wiring,  and 
pointing  out  to  them  the  importance  and  necessity  of  ad¬ 
equate  wiring  for  future  lighting  requirements  and  for  assist¬ 
ing  and  encouraging  them  in  incorporating  lighting  in  the 
architectural  design  of  buildings. 

3.  The  wiring  and  lighting  division,  directed  by  a  lighting 
sales  engineer,  is  responsible  for  conducting  “red  seal’’  activ¬ 
ities,  convenience  outlet  campaigns,  maintaining  contact  with 
electric  leagues  and  conducting  model  home  demonstrations. 

4.  The  street  and  highway  division,  directed  by  a  street¬ 
lighting  engineer,  is  responsible  for  the  development  of  engi¬ 
neering  plans  and  sales  activities  for  higher  intensity  street 
and  highway  lighting  and  for  assisting  district  managers  in 
consummating  negotiations  for  improved  street  lighting. 

5.  The  lighting  service  division,  directed  by  an  assistant 
lighting  sales  engineer,  assists  the  advertising  department  in 
developing  lighting  sales  advertising  and  publicity,  assists 
in  conducting  lighting  schools  for  company  employees  and 
arranges  for  lighting  demonstrations. 

6.  The  district  sales  division,  directed  by  a  lighting  sales 
engineer,  assists  in  conducting  lighting  engineering  work  in 
the  company’s  district  offices,  assists  in  sales  campaigns  and 
maintains  contacts  with  local  architects  and  contractors. 

In  addition  to  promoting;  new  ideas  for  showing  that 
light  can  be  used  for  decorative  effects  as  well  as  for 
utility  purposes,  the  lighting  sales  department  actively 
promotes  aviation  lighting,  airport  lighting  and  general 
floodlighting.  The  present  personnel  of  the  department 
consists  of  a  total  of  eighteen  men — a  manager  of  light¬ 
ing  sales,  one  illuminating  engineer  and  assistant,  three 


These  Graphs  Illustrate  the  Value  of  thi 
Comprehensive  Sales  Organization  and 
Consistent  Sales  Program  of  the 
Public  Service  Company  of 
Northern  Illinois 
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lighting  sales  engineers  and  three  assistants,  one  street¬ 
lighting  engineer  and  one  assistant  and  seven  district 
lighting  specialists. 

'I'he  company  obtains  about  one-fourth  of  its  total 
operating  revenue  from  the  sale  of  electric  power.  The 
power  sales  dei^artment  is  directed  by  a  manager  of 
jx)wer  sales.  The  department  consists  of  two  men  spe¬ 
cializing  in  electric  heating  applications  and  electric  cook¬ 
ing.  one  man  who  promotes  the  use  of  electric  trucks 
and  seventeen  jx»wer  engineers  and  assistants,  who  solicit 


lems.  Investigations  carried  on  and  reports  prepared 
by  this  department  are  not  confined  to  matters  pertain¬ 
ing  to  the  sale  of  gas  and  electricity,  but  cover  all  factors 
affecting  industrial  costs,  such  as  marketing,  transporta¬ 
tion  facilities,  labor  conditions,  raw  material  supply  and 
the  availability  of  desirable  factory  sites. 

During  the  past  four  years  considerable  information 
has  been  gathered  relating  to  the  economic  requirements 
of  miscellaneous  industries  and  to  the  problems  encoun¬ 
tered  by  communities  in  connection  with  industrial  expan- 


A  Model  Farm  Serves  as  a  Demonstration  Laboratory  for  Rural  Service 

both  Ni(jht  and  Day 


and  represent  the  company  in  all  classes  of  power  busi¬ 
ness.  Power  engineers  arc  located  in  the  outlying  dis¬ 
tricts  and  for  the  nearby  territory  they  work  out  of  the 
general  office  in  Chicago.  Contracts  for  power  loads  up 
to  25  hp.,  except  in  special  cases,  are  handled  by  district 
salesmen  located  in  the  districts.  All  power  engineers 
and  assistants  are  technically  trained  and  have  several 
years  of  jxjwer  sales  experience. 

During  1928  the  company  contracted  to  supply  48,208 
hp.  of  additional  power  business,  represented  by  1,474 
I)ower  contracts.  Of  this  total,  40.7  per  cent  represents 
business  from  new  customers,  42.6  ])er  cent  rejiresents 
additional  business  secured  from  existing  customers  and 
the  remaining  16.7  per  cent  re])resents  business  obtained 
from  customers  who  jireviously  operated  isolated  jiower 
l)lants  and  have  found  it  more  advantageous  to  purchase 
central  station  service. 

The  total  connected  load  due  to  industrial  heating  in¬ 
stallations,  including  commercial  cooking  installations  of 
17,366  kw.,  increased  more  than  12  i)er  cent  over  the  con¬ 
nected  industrial  heating  load  in  1927.  These  heating 
installations  consume  about  51,500.000  kw.-hr.  of  elec¬ 
trical  energy  annually.  The  industrial  heating  business 
is  looked  iqxjn  as  the  most  promising  of  the  newer  indus¬ 
trial  apjdications  of  electricity,  and  it  is  estimated  that 
the  potential  market  for  this  class  of  service  is  such 
that  the  revenue  derived  from  it  in  the  future  may 
equal  that  now  obtained  from  other  industrial  power 
business. 

In  the  summer  of  1925  the  company  organized  an  in¬ 
dustrial  development  dejiartment,  directed  by  a  com- 
j)etent  engineer,  to  assist  in  stimulating  the  industrial 
growth  and  exjjansion  of  the  territory  served.  The  com¬ 
munities  served  by  the  comi)any  are  coming  more  and 
more  to  dei)end  on  this  dei)artment  for  assistance  and 
advice  in  negotiating  with  industrial  pros|)ects  and  in 
the  solution  of  industrial  and  general  development  i^rob- 


.sion.  The  principal  activities  of  the  department  include : 

1.  Studies  of  raw  and  semi-finished  materials  available 
from  agricultural,  mineral  and  industrial  sources  within  eco¬ 
nomical  transporting  distance  of  the  industrial  communities 
served  by  the  company. 

2.  Analyses  of  the  labor  supply,  wage  rates,  housing  con¬ 
ditions,  etc.,  with  respect  to  various  types  of  specific  indus¬ 
tries  which  contemplate  locating  in  communities  served  by 
the  company. 

3.  Studies  of  transportation  costs  of  raw  materials  and  fin¬ 
ished  products  to  and  from  proposed  plant  locations  in  vari¬ 
ous  communities  or  areas. 

4.  Investigations  of  the  present  and  potential  market  pos¬ 
sibilities  of  a  product,  nationally  as  well  as  within  the  area 
served  by  the  company. 

5.  Examinations  of  the  financial  condition  and  management 
of  companies  which  are  seeking  si)ecial  inducements. 

6.  Participation  in  the  planning  and  operation  of  definite 
community  industrial  development  programs. 

7.  Promotion  of  reciprocal  buying  among  industries  located 
in  the  area  served. 

8.  Co-operation  with  other  departments  in  stimulating  the 
use  of  the  company’s  service  in  manufacturing  plants. 

9.  Supplying  communities  with  data  helpful  in  determining 
the  industries  which  are  desirable  or  suitable. 

.\t  present  the  personnel  of  the  department  consists  of 
two  full-time  men  and  one  part-time  man,  the  intention 
being  to  place  another  man  on  this  work  in  the  near 
future. 

h'ifty  fairly  large  industries  and  a  much  larger  num¬ 
ber  of  smaller  industries  began  operations  in  the  terri¬ 
tory  served  by  the  company  during  1928.  These  50 
manufacturing  establishments  have  contracted  with  the 
comjiany  for  an  electrical  energy  load  of  apjjroximately 
7,400  hp..  and  their  gas  consumption  will  exceed  1,415,- 
000  cu.ft.  per  month.  These  plants  employ  about  1,950 
jieople,  who  with  their  families  represent  a  population  of 
approximately  6,800,  ^ 

The  merchandise  sales  department  is  under  the  direc¬ 
tion  of  a  merchandise  sales  manager,  who  is  responsible 
for  prescribing  policies  and  methods  for  the  district 
sales  de]>arements  to  follow  and  for  furnishing  advice 
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and  assistance  to  the  dsitrict  sales  departments  in  carry¬ 
ing  out  such  jxjlicies.  He  is  responsible  for  the  selection 
of  appliances  to  be  marketed,  establishment  of  prices  and 
initiation  of  sales  campaigns.  A  sales  manager  or  chief 
salesman,  depending  upon  its  size,  is  located  in  each 
district  and  is  directly  responsible  to  the  district  manager 
for  promoting  sales. 

District  salesmen  are  assigned  definite  territories,  in¬ 
corporating  approximately  2,200  customers  per  salesman. 
They  are  paid  a  salary  and  commission  varying  from 
5  to  10  i)er  cent.  The  commission  schedule  is  so 
designed  as  to  encourage  the  sale  of  appliances  which 
are  the  better  load  builders.  Store  sales  clerks  receive  a 
salary  and  a  2  per  cent  commission. 

In  addition  to  the  salary  and  commission  paid  district 
salesmen,  each  salesman  is  given  a  bonus  at  the  end 
of  the  fiscal  year,  provided  he  obtains  the  established 
quota  set  for  his  territory.  Several  times  during  the 
course  of  the  year  special  merchandising  activities  are 
jjromoted  which  provide  additional  income  for  the 
salesmen. 

.Ml  em])loyees  of  the  company  are  encouraged  to  turn 
in  prospects  for  merchandise  and  receive  a  bonus  for 
those  which  result  in  sales.  This  activity,  which  is  called 
the  “More-and-Better-Business  Campaign,”  creates  a 
spirit  of  co-operation  among  the  employees,  at  the  same 
time  tending  to  acquaint  them  with  merchandising  pol¬ 
icies.  A  full-time  “More-and-Better-Business”  repre- 
-sentative  keeps  the  em])loyees  informed  of  the  sales 
activities  by  issuing  bulletins,  arranging  meetings  and 
other  appropriate  means  of  maintaining  enthusiasm. 
Meetings  are  held  on  an  average  of  once  a  month  with 
all  employees  of  each  district,  during  which  the  various 
sales  activities  are  outlined  and  inspirational  talks  given 
by  the  district  managers,  sales  managers  and  other  de¬ 
partment  heads.  Through  its  “More-and-Better-Business 
Campaign”  employees  not  regularly  engaged  in  sales 
work  during  1928  turned  over  to  the  sales  department 
15,403  prospects  for  the  sale  of  gas  and  electric  appli¬ 
ances.  5,555  of  which  resulted  in  actual  sales,  amounting 
to  ^08.299.66. 

The  comj^any’s  total  merchandise  sales  for  1928 
amounted  to  $2,536,767.09.  Based  upon  the  total  num¬ 
ber  of  residential  customers,  this  represents  an  average 
annual  merchandise  sale  of  approximately  $11.32  per 


customer.  The  47,246  gas  and  electric  appliances  soUl 
during  the  year  represent  457  watts  for  each  electric 
appliance,  or  a  total  of  18,900  kw.,  and  an  additional 
gas  consumption  of  127  cu.ft.  per  hour  for  each  gas 
appliance,  or  a  total  of  761,256  cu.ft.  jjer  hour. 

The  home  service  department,  working  under  the 
supervision  of  the  merchandise  sales  manager,  gave  lec¬ 
tures  on  cooking  and  various  other  subjects  relating  to 
the  home  before  approximately  275,000  women  during 
1928,  as  compared  with  10,000  women  in  1924,  the  year 
in  which  the  department  was  organized.  The  services 
of  this  department  are  in  constantly  growing  demand 
for  co-o]ierating  in  arranging  for  and  participating 
in  community  events,  such  as  lectures  before 
women’s  clubs,  domestic  science  classes  and  other 
public  and  semi-jmblic  functions.  A  thoroughly 
modern  experimental  kitchen  was  o])eued  in  the 
Oak  Park  headquarters  during  1928.  All  recij^es  are 
tested  in  this  kitchen  by  members  of  the  home  service 
staff  before  they  are  published  or  recommended  to  cus¬ 
tomers.  In  ad(lition.  household  appliances  are  tried  out 
to  determine  their  adaptability  for  various  household 
uses.  All  work  of  the  department  is  strictly  educational. 
The  home  service  director  is  assisted  by  five  girls  thor¬ 
oughly  trained  in  home  economics,  who  act  as  instructors. 

Rural  Electrification 

An  agricultural  development  department,  directed  by 
an  agricultural  engineer,  was  established  in  1925  for  the 
purpose  of  making  intensive  efforts  to  extend  the  com¬ 
pany’s  service  to  as  many  farmers  in  the  territory  as 
possible.  The  company  is  now  supplying  electricity  to 
more  than  3,860  farmer  customers  and  has  a  well- 
defined  policy  for  extending  service  to  many  more  of 
the  31,000  farms  in  the  territory. 

During  1928,  in  order  to  encourage  a  wider  use  of 
electricity  on  the  farm  and  to  demonstrate  to  residents  of 
the  city  that  the  comforts  of  modern  utility  service  can 
be  had  in  the  country,  the  company  established  a  model 
farm  near  Mundelain,  Ill.  The  uses  of  gas  and  electric 
appliances  which  minimize  lalior  on  the  farm  and  add 
comforts  in  the  home  are  demonstrated  there.  Nearly 
20,000  people,  representing  46  states  and  eight  foreign 
countries,  visited  the  farm  during  the  five  months  in 
1928  that  it  was  in  ojieration.  It  is  e.xjiected  that  during 
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the  summer  of  1929  the  visitors  will  considerably  exceed 
that  number.  Farmer  group  meetings  are  frequently 
held  at  the  farm.  Farmer  organizations  from  two  nearby 
counties  recently  held  a  meeting  there  which  was 
attended  by  more  than  3,000  farmers.  The  agricultural 
engineer  is  assisted  by  two  men  in  the  general  office  and 
he  co-operates  with  the  district  managers  in  directing 
the  activities  of  seven  rural  salesmen  located  in  the  dis¬ 
tricts.  All  rural  salesmen  have  had  agricultural  training 
and  devote  their  time  to  assisting  farmers  in  making 
additional  use  of  our  service  as  well  as  arranging  exten¬ 
sions  to  additional  farms. 

Realizing  that  the  farmer  will  make  liberal  use  of 
electricity  if  he  can  obtain  it  without  being  obliged  to 
finance  extension  of  lines,  the  comi)any  on  /Xpril  1,  1929, 
inaugurated  a  new  policy  of  extending  its  lines  to  farm 
customers,  making  it  possible  for  the  farm  to  secure  such 
service  by  agreeing  to  pay  minimum  bills  each  month 
for  a  period  of  50  months  ecpial  to  one-fiftieth  of  the 
cost  of  the  lines  and  transformers  necessary  to  serve 
him. 

Although  during  1928  service  was  extended  to  more 
than  806  new  farmer  customers,  an  increase  of  approxi¬ 
mately  30  per  cent  over  the  previous  year,  l)ecause  of 
the  cordial  recejition  given  the  new  plan  under  which 
electricity  is  brought  to  the  farmers,  it  is  expected  that 
during  1929  the  increase  in  the  number  of  farm  custom¬ 
ers  will  surpass  previous  years. 

Sales  Trai.mng 

During  1928  a  comprehensive  sales  training  program, 
under  the  sui>ervision  of  a  director  of  sales  training,  was 
organized  for  the  employees  of  the  sales  organization. 
Conferences  of  the  sales  supervisory  staff  are  held  at 
regular  intervals  and  sales  |K)licies,  systems,  company 
products,  campaigns,  sales  technique  and  related  subjects 
are  discussed  an(l  dramatized.  Full  opportunity  is  given 
tt)  every  sales  sui>ervisor  to  take  part  in  the  work.  The 
records  of  these  conferences  are  used  as  textbook  mate¬ 
rial  by  the  suj)ervisor  in  conducting  weekly  conferences 
of  his  own  immediate  staff.  Through  this  i)rogram  a 
uniform  method  is  provided  for  transmitting  sales  infor¬ 
mation  to  the  sales  ])eople,  with  the  result  that  they  are 
l>etter  trained  and  equijq^ed  to  re])resent  the  company 
to  its  customers. 

Municipal  Negotiations 

The  securing  of  ordinances  and  street-lighting  con¬ 
tracts,  and  other  matters  connected  with  such  relations, 
are  handled  by  the  district  managers.  Any  needed 
assistance  is  supplied  the  district  managers  by  the  vice- 
jiresident  in  charge  of  sales  and  the  various  specialists 
of  the  sales  organization. 

Sales  Promotion 

A  sales  promotion  department  was  established  in  1927 
and  has  added  considerable  stimulus  to  the  company’s 
sales  activities  by  assisting  in  the  development  of  sales 
programs  and  sales  campaigns.  This  department  studies- 
and  analyzes  sales  statistics,  market  surveys,  prices  and 
general  trends  of  business  and  assists  the  advertising 
department  in  making  advance  programs  for  publicity 
in  behalf  of  sales. 

During  1928  this  department  assisted  in  providing  effec¬ 
tive  plans  for  sjiecial  sales  campaigns  to  promote  volume 
sales  of  refrigerators,  gas  storage  water  heaters,  vacuum 
cleaners  and  gas  sjiace  heaters.  The  department,  as  a 
jiart  of  its  regular  routine  duties,  prepares  sales  train¬ 


ing  manuals  which  serve  as  text  books  in  the  company’s 
sales  training  program.  The  activities  of  this  department 
will  be  increasingly  valuable  in  future  sales  work  of  the 
company. 

Advertising 

The  sales  organization  of  the  company  is  supported 
with  appropriate  advertisirtg  of  various  forms,  such  as 
newspaper,  direct -by -mail,  billboard,  jxister  and  insti¬ 
tutional.  The  company  enjoys  most  friendly  relations 
with  the  public  it  is  privileged  to  serve.  The  character 
of  the  company’s  property  is  of  a  standard  at  all  times 
in  keeping  with  the  communities  served.  The  company 
everlastingly  endeavors  to  render  physical  and  personal 
service  of  the  highest  possible  degree.  Last,  but  not 
least,  its  personnel,  individually  and  collectively  as  a  team, 
is  supporting  the  sales  organization  in  promoting  a 
broader  use  of  the  services  furnished.  All  of  these 
things  are  contributing  factors  toward  the  elimination  of 
sales  resistance  and  make  for  increased  sales  throughout 
the  widespread  area  served. 

Time-Delay 
Undervoltage  Protection 

By  a.  F.  ScnoEMANN, 

General  Electric  Company,  Philadelphia,  Pa. 

At  I M  E-DELAY  undervoltage  push  button  may  lie 
k  used  with  wound-rotor  induction  motors  having  a 
magnetic  switch  in  the  primary  circuit  and  a  drum  switch 
in  the  secondary  circuit.  The  load  on  the  motor  must 
be  such  that  on  the  return  of  primary  voltage  the  peak 
drawn  from  the  line  will  not  be  too  great. 

Referring  to  the  accompanying  diagram,  when  the 


Push-Button,  Drum  and  Magnetic 
Switches  Give  Time-Delay  Under¬ 
voltage  Protection 


drum  switch  is  moved  to  the  first  point  the  magnetic 
switch  closes  and  the  coil  in  the  push  button  is  energized. 
Both  of  these  circuits  are  maintained  through  the  stop 
contacts  of  the  pushbutton  and  the  drum  switch.  On 
momentary  dip  or  failure  of  voltage  the  primary  con¬ 
tactor  drops  out.  If  voltage  returns  within  seconds 
this  contactor  will  reclose  and  the  motor  will  remain 
in  service.  It  is  not  necessary  to  press  the  start  button 
to  start  the  motor.  Pressing  the  stop  button  ojiens  the 
primary  contactor  and  stops  the  motor  at  any  time  except 
when  the  drum  switch  is  on  the  first  point. 
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Transmission  Line  Performance 


Overhead  ground  wire  a  definite  protection  to  high-voltage  lines 
in  reduction  of  lightning  outages.  No  direct  relation 
between  amount  of  insulation  and  performance 


For  two  successive  years  lines  without  ground  wires 
suffered  almost  exactly  twice  as  many  lightning 
interruptions  as  did  those  provided  with  such  protection, 
according  to  a  recent  rejwrt  of  the  overhead  systems 
committee  of  the  Great  Lakes  Engineering  Section.' 
X.E.L.A.  As  may  be  observed  from  the  accompanying 
tables  taken  from  that  repprt,  thq  1928  ^lightning  inter¬ 
ruptions  per  100  miles  are  8.12  for  lines  with  ground 
wires  and  16.82  for  lines  without;  the  figures  for  1928 
and  previous  years  are  7.43  and  14.5  respectively.  The 
lines  concerned  in  these  tabulations  are  all  located  in 
the  Great  Lakes  region  and  include  only  those  of  more 


than  100  kv.  To  facilitate  comparisons  the  interruptions 
are  shown  in  the  tables  for  unit  lengths  of  circuit — 
100  miles.  Interconnecting  lines  between  two  companies, 
I  portiohs'  of  w’hich  are  owned  by  each,  are  indicated  in 
tw'o  sections,  wdth  the  interruptions  suffered  by  the  line 
as  a  whole  charged  to  the  two  sections  according  to  their 
resjjective  mileages.  It  is  to  l)e  particularly  noted  that 
the  line  interruptions  tabulated  are  not  statements  of 
service  interruptions,  l)ecause  a  sj^ecific  load  may  be 
served  by  one  or  more  lines. 

The  average  number  of  interruptions  per  hundred 
miles  for  all  of  the  lines  rejxjrted  was  22.0  for  1928 


Table  I — Operation  Summary — Lines  Jf  ith  Ground  If  ires 


I.ine  Characteristics 


1928  Performance 
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F  »  Flux  Control.  H  —  Horn,  bottom  only.  R  —  Ring,  bottom  only.  HH  -•  Horn*,  top  and  bottom.  HR  —  Horn  top,  ring  bottom.  V  —  Vertical. 
T  —  Triangular.  *  —  Four  months  only,  t  “  months  only,  f  —  Seven  months  oniy.  ^  —  Ten  months  only. 
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Table  II — Operation  Summary — Lines  Without  Ground  Wires 
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509  3 

16.61 

16.75 

T  TrianRular.  V  —  Vertiral.  H  —  Ifnrn,  bottom  only.  F  •«  Flux  Control.  ♦Units  added  durinx  1928. 


Lighting 


s  a 

•as 


•2| 

,rls| 

^  b  U 


6  2.96 


5  3.99 


3 

3 


4.87 

5.49 


5 

5 

30 

14 
8 

4 

5 
1 1 

15 
10 
14 

5 

14 

23 

38 


15  6 
15.6 
118 
15  8 
9.7 
15  8 

11.4 
12  6 

22.5 
24  3 

17.6 
23.  1 

3  2 
31  2 
65.8 


218  14  5 
318  7  43 
536  9.84 


and  16.61  for  1028  and  previous  years.  The  total  1928 
outage  per  hundred  miles  from  all  companies  was  13.5 
hours  for  all  lines,  or  36.8  minutes  per  interruptions. 
These  figures  are  also  higher  than  those  for  the  accumu¬ 
lated  records. 

As  indicated  in  the  cumulative  records,  it  is  impossible 
to  establish  any  definite  relation  between  the  amount  of 
insulation  on  the  various  lines  and  their  actual  |>erform- 
ance.  However,  it  is  very  interesting  to  note  the  opera¬ 
tion  of  line  No.  45.  During  1927  this  line  was  provided 
with  insulator  strings  of  nine  4^-in.  units  and  early  in 
1928  two  additional  units  were  added  to  the  top  con¬ 


ductor  and  one  to  the  middle  and  bottom  conductors. 
In  1927  this  line  suffered  four  lightning  interruptions, 
whereas  in  1928  only  one  was  reported.  This  improve¬ 
ment  is  felt  to  he  at  least  partially  due  to  the  increased 
insulation. 

In  the  summary  of  interruptions  classified  according  to 
the  various  causes  and  also  divided  by  operating  systems 
it  is  apparent  that  lightning  flashovers  constitute  the 
majority  of  interruptions.  But  this  cause  does  not  pre¬ 
dominate  nearly  as  much  in  the  lines  equipped  with 
ground  wires  as  on  those  without.  In  fact,  it  would 
appear  that  there  are  several  companies  whose  lightning 


Table  III — Summary  of  I nterru pttons  by  Causes — All  Lines 


1928 


Cause?  in  Per  Cent  of  Total  Interruptions 


Total  to  Date 


Company 

1 

c 

2 

0 

Overhead  Ground  Wire 

Troubles 

on  Lino 

Foreign 
to  Line 

Troubles 

on  Line 

Foreign 
to  I.ine 

Unknown  and 
Miscellaneous 

Flashovers 

Lightning 

jaq^O 

Grounds 

Except  F.O.’s 

Short 

Circuits 

Mechanical  Failuers 

Unknown  and 
Miscellaneous 

Flashovers 

Lightning 

Flashovers 

Other  Causes 

Grounds 

Except  F.O.s.’ 

Short  Circuits 

Mechanical  Failures 

Incorrect 

Relaying 

ie 

u 

t 

s 

a 

e 

Grouial 

Wire 

Insulators 

X 

u 

1 

0. 

d 

rfi 

Incorrect 

Relaying 

Unusual 

Operating 

30 

U 

V 

d 

-0 

d 

a 

Ground 

Wire 

Insulators 

Supports 

17  0 

35  7 

46  4 

17.9 

35  7 

46.4 

77  ^ 

3  5 

66.9 

7. 1 

41 

2.6 

4.7 

47 

4.7 

47  7 

6.8 

29.5 

47.7 

6.8 

16 

29  5 

PfiH 

2.6 

35.4 

3  3 

18.  2 

53.  2 

3.3 

25.7 

2.2 

15.6 

E 

4nn 

iO 

1  7 

8 

1  7 

8 

12.5 

32.5 

55.  5 

3.4 

6 

3.4 

1. 1 

6 

9.7 

25  7 

F 

464  47 

39  6 

iTiWl 

8  3 

12  5 

22.9 

6.3 

59.7 

6  1 

9  8 

7.3 

13.4 

3.7 

^7  7 

liWl 

is  7 

15.  1 

66 

2  7 

2.6 

16.4 

12.4 

H 

232  56 

62.5 

6  3 

6  3 

18,7 

6  2 

69  8 

9.3 

4  7 

13.9 

2.3 

Total. . . . 

2081.17 

mi 

2  1 

2  1 

5.3 

1  I 

7 

4  6 

■ 

17.7 

63.4 

2  5 

2.5 

4.2 

6 

4 

3  5 

12.  1 

10.8 

74 

22.7 

77  3 

29  8 

37.3 

7  5 

3  4 

H 

■Tim 

54  8 

6.5 

29 

BH 

No 

1  7 

1  7 

18 

1  2 

12.2 

12.8 

64.5 

4.8 

3.8 

7 

2. 1 

7 

3 

11.4 

F 

32  10 

100 

mm 

. 

Total  .  .  . 

226  72 

s 

16 

1.6 

1.7 

..... 

1  1 

17  1 

63  3 

5  5 

m 

6 

1.7 

9 

9 

13.2 

10.7 

Totals  all 

lines _ 

B 

53  7 

1.9 

1.9 

3  2 

6 

6 

9 

2  8 

18.9 

15  5 

63.5 

3.7 

2.8 

2.7 

7 

3 

6 

2.4 

12.5 

10.8 
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-  Table  IV  and  V — Summary  of  Interruptions  on  Double  Circuit  Lines 


S 

s 

1 

i 

Miles  on  Double  i 

Circuit  Towers  ' 

i 

1928 

Total  To  Date 

Troubles  Inter¬ 
rupting  Both 
Lines 

Troubles  Inter¬ 
rupting  One 

Line  Only 

Total  Cases  of 
Trouble 

Per  Cent  Troubles 
Interrupting 
Both  Lines 

C 

s 

>* 

“o 

6 

Z 

Troubles  Inter¬ 
rupting  Both 
Lines 

Troubles  Inter¬ 
rupting  One 

Line  Only 

Total  Cases  of 
Touble 

Per  Cent  Troubles 

Interrupting 

Both  Lines 

4-5-6 

30.36 

1 

6 

7 

14 

2 

2 

9 

II 

18 

21-22 

2 

9  4 

11.4 

18 

3 

7 

35  4 

42.4 

16 

73.  86 

7 

7 

4 

12 

39 

51 

24 

50-51 

35.5 

1 

4 

5 

20 

2 

1 

4 

5 

20 

52-53 

13  3 

1 

3 

4 

■  25 

2 

2 

6 

8 

25 

S4-SS 

18  1 

1 

1 

2 

3 

3 

from  all  causes 

56-57 

38  1 

1 

4 

5 

20 

2 

2 

7 

9 

22 

58-59 

25  8 

1 

1 

2 

1 

1 

60-61 

16  05 

1 

1 

2 

50 

2 

3 

5 

8 

37 

62  61 

\4 

1 

1 

2 

1 

1 

66  67 

17  43 

1 

2 

1 

1 

2 

SO 

68-69 

18.92 

1 

1 

2 

4 

4 

Totals . 

311  42 

7 

39  4 

46  4 

15.  1 

30 

115  4 

145  4 

20  7 

4 

4 

2 

9 

9 

21-22 

10  (App) 

2 

8  4 

10  4 

19 

3 

3 

318 

34  8 

9 

40  41 

73  86 

7 

7 

4 

12 

29 

41 

29 

58  51 

35  5 

1 

4 

5 

20 

2 

1 

4 

5 

20 

52-53 

13  3 

2 

2 

2 

1 

5 

6 

17 

54-55 

18  1 

2 

2 

2 

from  all  causes 

56-57 

38  1 

1 

3 

4 

25 

2 

2 

6 

8 

25 

SA-SQ 

2S  A 

2 

foreiitn  to  line 

60-61 

16  05 

1 

1 

2 

50 

2 

3 

5 

8 

38 

62^3 

14 

1 

1 

2 

1 

1 

68  67 

17  43 

1 

1 

2 

i 

1 

2 

50 

68  69 

18  92 

1 

1 

2 

4 

4 

Totals . 

311  42 

5 

32  4 

37.4 

13.3 

23 

97.8 

120  8 

19 

troubles  are  considerably  in  tbe  minority  and  wbicb,  to 
improve  performance,  should  look  more  to  better  relay¬ 
ing  and  protection  of  some  sort  against  troubles  originat¬ 
ing  outside  of  the  lines,  rather  than  directly  to  addi¬ 
tional  lightning  protective  devices. 

A  special  study  of  all  double-circuit  lines  was  made 
to  determine  their  increased  reliability  over  single-circuit 
lines.  All  of  these  lines  are  on  single  towers  and  are 
of  vertical  configuration,  with  three  conductors  on  each 
side  of  the  tower.  The  operation  of  these  lines  with  all 
ty}x>s  of  trip-outs  included  is  shown.  This  tabulation 
gives  an  idea  of  the  relative  value  of  the  double-circuit 
line  as  a  means  of  transmitting  energv'  between  two  given 
points  as  compared  to  a  single-circuit  line ;  the  two  cir¬ 
cuits,  in  all  cases,  being  provided  with  separate  and 
individual  switching  equijmient.  The  table  indicates  that 
only  15.1  per  cent  of  the  total  cases  of  trouble  in  1928, 
or  20.7  per  cent  of  all  cases  of  trouble  recorded  to  <late, 
caused  simultaneous  trip-outs  of  both  circuits  and  a  total 
interruption  to  the  connection.  In  the  fifth  table  the 
same  sort  of  data  is  presented  as  in  the  fourth,  wdth  the 
exception  that  it  excludes  all  troubles  due  to  causes  out¬ 
side  of  the  lines  themselves.  This  tabulation  gives  an 
idea  of  the  proportion  of  troubles  originating  on  one 
circuit  which  eventually  involve  the  second  circuit  and 
cause  simultaneous  outages  of  both. 

Reports  on  damage  to  conductors  and  insulations 
caused  by  flashovers  are  meager  on  account  of  difficulty  in 
securing  this  class  of  information.  There  were  about  as 


Unusual  Lighting 
for  Elevator  Corridor 


i 


many  cases  of  damaged  porcelain  reported  for  1928  as  for 

1927  and  there  were  at  least  three  instances  of  conduc-  utility  are  equally  well  served  in  the  lighting 

tors  burned  off  where  arcing  rings  or  horns  or  equivalent  of  the  lobby  of  the  new  Public  Service  Building  at 

devices  were  provided.  In  addition,  there  were  five  cases  Boston.  Mass.,  where  the  architects  and  engineers  em- 


of  burnt-off  conductors  where  no  arc  protection  was  em-  ployed  color  lighting  without  overhead  fixtures  to  produce 

ployed.  These  eight  instances  of  burnt-down  lines  repre-  a  warmtb  of  tone  and  an  agreeable  distribution  without 

sent  5.6  per  cent  and  5.1  per  cent  respectively  of  the  total  glare.  The  lobby  is  about  110  ft.  long,  13  ft.  wide  and 

number  of  flasbovers,  short  circuits  and  grounds  reported  approximately  13  ft.  high.  The  lower  sections  are  fin- 

on  these  two  types  of  construction.  ished  in  amber-colored  marble,  the  upper  portions  and 
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ceiling  in  tinted  plaster.  The  lighting  is  accomplished 
by  al)out  200  25-watt  clear  lamps  spaced  6  in.  apart  on 
wiring  channels  lK*hind  translucent  panels  set  in  grill- 
w'ork,  supplemented  by  46  ornamental  lanterns,  each 
containing  two  50-watt  lamps  for  direct  and  indirect 
lighting  respectively.  Harold  Field  Kellogg,  Boston, 
w'as  the  architect,  the  electrical  installation,  being  by  the 
M.  B.  Foster  Electric  Company,  Boston. 


Electric  Steel  Melting  in  Europe 

A  STING  steel  ingots  at  an  electricity  consumption 
of  210  kw.-hr.  per  ton  with  an  arc  furnace  charged 
with  li(|uid  metal  is  show'ti  in  the  accompanying  table  of 
electric  furnace  characteristics  and  operating  data.  These 


Flectric 

Steel  Making  in 

Fur 

Ope* 

No.  furnaces  in  plant 

4 

2 

1 

1 

1 

1 

Type  of  furnace 

.Arc 

■Arc 

Arc 

Arc 

Indue. 

Indue 

Capacity  in  kva 

2,675  1 

1,250 

1,800 

3,500 

350 

670 

Primary  voltage 

5,000 

5,000 

5,000 

5,000 

.Secondary  voltage 

130 

125 

I3L 

119-107  1 

146 

I2A  107 

I30\- 

l,800.A 

10 

Type  of  electnsle 

O 

G 

G 

G 

IVpe  of  lining  . 

H(>um  operating  day... 

B 

A. 

B 

B 

A. 

B. 

Cont. 

Cont. 

15 

Cont 

Type  of  charge  . 

S.C. 

SC. 

LC. 

L.C. 

SC. 

.S.C 

Type  of  casting . 

I 

C 

I 

I 

C 

I 

Tons-Mo.,  furnace 

1,800 

650 

1,800 

2,800 

82 

500 

No.  charges  -Mo _ 

90 

160 

200 

200 

103 

85 

Average  tons,  charge 

20  4 

-4  5 

10 

15 

18  6 

5  6  8 

Kilowatt-hour,  ton 

680 

725 

250 

210 

865 

650 

Kg.  electrixle,  ton 

4  5 

5  5 

2.5 

2  5 

Heats,  side  wall . 

75 

170 

1,000 

1,000 

1,250 

Heats,  roof  .  . 

75 

170 

45  90 

45  90 

150 

200 

Time,  charging,  hours 

6  5  8 

2  5 

2  5 

3  5 

8 

A -acid:  C-castings;  I-ingots;  S.C. 

-solid 

charge;  B 

-basic;  ' 

Cl-  graphite; 

L.C.- 

liquid  charge 

•From,  We«t<‘rii  Society  of  KiiKiiieer!<  Hunt  Award  Paper  for  1929  by  Dclton 
T  Waby. 


ten  furnaces  are  located  in  Germany  and  Italy.  The 
information  in  the  table  indicates  a  general  parity  of 
development  in  the  art  in  Europe  wdth  progress  in 
United  States. 


Growth  of 

Pulverized  Coal  Combustion 

Four  million  kilow'atts  now  on  pulverized  coal 
basis.  Thirty  per  cent  of  country 
output  comes  from  these  plants 

By  F.  a.  Scheffler 

Fuller  Lehigh  Company,  Ncze  York 

OX  MARCH  1,  1929,  there  w'ere  64  plants  with  a 
total  capacity  of  3,275,000  kw.  using  pulverized 
fuel  combustion.  There  were  contracts  for  new^  plants 
and  additions  to  existing  plants  to  the  amount  of  873,000 
kw.,  bringing  the  present  score  for  pulverized  fuel  above 
the  4,000,000  mark.  The  plants  operating  in  1926  num¬ 
bered  37  and,  in  1927,  there  were  47,  the  corresponding 
kilowatts  of  capacity  lieing  2,179,000  and  2,670,000. 

The  kilowatt-hours  produced  by  plants  of  this  char¬ 
acter  may  be  estimated  by  assuming  a  50  per  cent  load 


Present  Status  of  Pulverized  Fuel 


1926 

1927 

1928 

Number  of  plants . 

37 

47 

64 

Total  kilow-ats  capacity . 

2, 1 79,000 

2,670,000 

3,275,500 

Kilowatt-hours . 

11,696,550,000 

14,344,500,000 

Percentof  all  kw.-hr* . 

20  0 

25  6 

30.  5 

Pulverised  coal  (tons)  ♦ . 

8,772,511 

10,758,375 

Per  cent  of  all  utility  coal*  . 

17  0 

20  9 

26  0 

♦Estimated. 


factor.  Likewise  the  fraction  of  total  coal  burned  in 
pulverized  form  in  power  production  may  be  approxi¬ 
mated  by  assuming  1.5  lb.  of  coal  per  kilow'att-hour  (as 
against  the  1.76  lb.  average  for  all  plants  reported  by 
the  U.  S.  Geological  Survey).  On  these  assumptions 
the  present  status  of  pulverized  coal  may  1>e  taken  as  that 
indicated  in  the  accompanying  tabulation. 


Public  Utility  Plants  in  the  United  States  Operated  u'lth  Pulverized  Coal 

(T<.  Miircb  19291 


Station  Company 

fiornaa  St«>anj  Plant  .Alabama  Power  Co . 

Union  Binghamton  Light,  Heat  &  Power  Co . 

Parr  Shoals  Broad  River  Power  Co.  (36,000  kw  being  in¬ 
stalled)  . 

Chas.  U.  Huntley  Buffalo  General  Electric  Co  (75,000  kw.  be- 

•  inginstalled) . 

Lafayette  .Street  Central  Iowa  Power  &  L^ht  Co . 

Avon....  Cleveland  Electric  Illuminating  Co . 

lAke  Shore  Cleveland  Electric  Illuminating  Co.  (est’mtd.) 

Columbia  Power  Columbia  Power  Co . 

Calumet  Commonwealth  Edison  Co . 

Grand  Rapids  Commonwealth  Power  Co . 

Goulds ...  Consolidated  Gas  dc  Electric  Co.  (Baltimore) . . 

Kalamaaisi  .  Consumers  Power  Co . 

Trinidad..  ..  Texas  Power  A  Light  Co . 

Trenton  Channel  . .  Detroit  Edison  Co . 

Brunot  Island .  Duquesne  Light  Co . 

Colfax  .  . .  Duquesne  Light  Co . 

Elmira .  Elmira  Water  A  LightCo . . 

Hartford .  Hartford  Electric  Co.  (mercury  boiler) . 

Harrisburg  Li^ht  A  Power  Co . 

Fiast  Peoria  .  Illinois  Electric  Power  Co . 

Northeast  .  KansasCity  Power  A  Light  Co . 

Dubuque,  Iowa  ....  Interstate  Power  Co . 

Sixth  Street  Iowa  Railway  A  Li^t Co . 

Nortonville  Kentucky  Light  A  Power  Co . 

Lockport,  N.  Y .  ..  Lockport Light, Heat  APowerCo . 

OlenwtMxl  .  Long  Island  L»hting  Co . 

Susquehanna  River  .  Metropolitan  Edison  Co . . 

Lakeside  ..  Milwaukee  Electric  Railway  A  Light  Co . 

Oneida  Street  Milwaukee  Electric  Railwray  A  LightCo . 

Montaup  Montaup  Electric  Conmany . 

South  Street  Narra^nsett  Electric  Company . 

First  Avenue  ...  Nashville  Light  A  Power  Co . 

Market  Street  .  New  Orleans  Public  Service  Co . 


Ky 

Capacity 

Installeil 

Stati.iii 

60,000 

East  River 

53,000 

42,500 

Rochester . 

Island . 

135,000 

Mitchell,  S.  D . 

Mahoningside . 

6,000 

Toronto . 

140,000 

Horseshoe  Lake  . 

70,000 

Pine  Grove . 

140,000 

Holtwoo<l . 

20,000 

Valmont . 

25,000 

Western  Avenue . 

72,000 

Far  Rocka  way . 

20,000 

Rochester -Station  3.. 

50,000 

Lawn  Street . 

250,000 

Riverside . 

100,000 

Comal . 

1 10,000 

Big  Sioux . 

15,000 

Buck,Sali8bury,  N.C. 

7,500 

McAllister . 

5,000 

Powerton . 

46,000 

30,000 

.Sherman  Creek . 

12,000 

Eddy  Street . 

5,000 

Ashley  Street . 

6,000 

Cahokia . 

5,000 

Narrows  . 

25,000 

Springdale  . 

30,000 

San  Angelo . 

137,000 

Laramie  .  . 

10,000 

Aurora . 

.  80,000 

Appleton . 

90,000 

Bayside  Station, 

20,000 

Green  Bay,  Ws . . . 

108,000 

Total . 

Company- 

New  York  Edison  Co.  (150,000  kw.  being 

installed) . 

Northeast  Electric  Co . 

Northern  States  Power  Co . 

Northwestern  Public  Service  Co . 

Ohio  River  Public  Serrice . 

Ohio  River  Edison  Co . 

Oklahoma  Gas  A  Electric  Co . 

Pa.  Power  A  LightCo.  (anthracitecoal) . 

Pa.  Water  A  Power  Co . 

Public  Service  of  Colorado . 

Puget  Sound  Power  A  Li^ht  Co . 

QueensboroGas  A  Electric  Co . 

Rochester  Gas  A  Electric  Co.  (estimated) . 

Rochester  Gas  A  Electric  Co . 

Savannah  Electric  APowerCo . 

.San  Antonio  Public  Service  Co . 

Sioux  Gity  Gas  A  Electric  Co . 

Southern  Power  Co.(standby) . 

Southwest  Power  Co . 

Super  Power  Co.  of  Illinois  (50,000  kw.  in¬ 
stalled)  . 

United  Electric  Light  A  Power  Co.  (estimated) 

United  Railways . 

Union  Electric  Light  A  Power  Co . 

Union  Electric  Light  APowerCo . 

Virginia  Railway . 

West  Penn  Power  Co . 

West  Texas  Utilities . 

Western  Public  Service  Co .  . 

Western  U nited  Gas  A  Electric  Co . 

Wisconsin  Traction,  Light  A  Power  Co . 

Wisconsin  Public  Service  Co . 


Kw 

Capacity 

Installed 

120,000 

8,000 

25,000 

10,000 

25,000 

132,000 

60,000 

55,000 

30,000 

45,000 

30,000 

37,000 

10,000 

10,000 

15,000 

60,000 

25,000 

70,000 

8,500 

50,000 

10,000 

20,000 

122,000 

235,000 

40,000 

30,000 

5,000 

8,000 

10,000 

25,000 

20,000 


3,275,500 
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Electrification 

of  Industries  Rapidly 

1  I  Increasing 


grated 

powtr 


Hydro 

infernal 


MANUFACTURING  ESTABLISHMENTS  ARE 
FEWER  AND  LARGER 


PURCHASED  ENERGY  GAINS  STEADILY 


Attention  is  called  to  the 

rising  horsepower  per  manu¬ 
facturing  establishment,  the  78 
per  cent  electrification  of  industry, 
the  failure  of  privately  developed 
])ower  to  increase  in  thirteen 
years,  and  the  fact  that  a  15,000,- 
000-hp.  increase  in  motors  is  lieing 
served  with  purchased  |x)wer. 


INDUSTRY  NOW  78%  ELECTRIFIED 


NUMBER  OF  MOTORS  AND  TOTAL  ELECTRIC  HORSEPOWER 
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The  Trends 


To  fa!  primo  movtr  raiing 


Steam  engines  and  turbines  4,6IS,SS2  hp 


U96JSI  hp. 


3.60S.699hp 


l.954.mhp 


fjOSSJSOhp 


Electric  motor  horsepower 
driven  by  purchased  energy 


Electric  motor  horsepower  driven  by  private  plant  energy- 


l.d63.l9Shp. 


4.464.433  hp 


2,953,310  hp 


l.042,265hp. 


l,S43,922hp. 


4.666.377  hp 


1.337,100  hp. 


9li;262hp. 


1.4SS,S49hp 


2.930.302  hp. 


Wm  HycEro plants  Wk 

427,565  15.056 

460,951  19,053 

466,372  50,112 

TEXTILES  AND  THEIR  PRODUCTS 

(24,373  establishments) 


\//A'/\Hyclro  plants  |Hi  ^ 

16,120  Si 

19.050  Si 

21.190  Si 

IRON  AND  STEEL  PRODUCTS 

(6.139  establishments) 


2.176.696  hp 


1,857.154  hp. 


t.rrs.95ihp. 


\829.40Shp 


lfi49,437hp 


95l.405hp. 


1.629,924  hp 


2,495.700  hp. 


U20,92SI^ 


77lfiShp\ 


\356,036hp. 


\3r2.763hp 


l.472.529hp 


(PI9JS90hp 


Internal  combustion 
engines 
98,530 
79,468 
73.953 


Internal  combustion 
engines 
56,623 
57,959 
4i,7]l 


Viy.'iX  Hydro  plan  ts 

29.938 
154,596 
163,557 

CHEMICALS  AND  FUEL  PRODUCTS 

•  (7535  establishments) 


V/i'/'iUHvdro  plants 

36,944 
46,443 

42,746 

LUMBER  AND  ALLIED  PRODUCTS 

( 13,350  establishments) 


458,348  hp 


581.226  hp 


iron  and  steel. 

A  food,  and  stone,  clay 
and  glass  products  in¬ 
dustries  show  consider¬ 
able  increase  in  use  of 
purchased  jiower.  Motors 
operated  from  jirivately 
developed  jiower  have  de¬ 
creased  in  the  steel  held 
hut  increased  markedly 
in  the  paper  industry. 


459.446  hp. 


598,946  hp 


1925 


699fi40 

hp- 


593.65!  hp 


263,956  hp. 


508,862  hp 


472.54!  hp. 


\e96JI5 

hp- 


285,50!  hp. 


456716  hp. 


Steam  Hydro  Internal  combusHon 

192  7  555P36  9.287  16,901 

1925  560.695  1,487  16.766  - 

1925  447,452  70,940  50,490 

TRANSPORTATION  EQU I  PM  ENT,  AIR.  LAND,  WATER 

(2,434  establishments) 


Steam  Hydro  Internal  comb. 
192  7  425.263  T549  7,53! 

1925  451.200  1,299  20,947  , 

1925  457.554  11,314  23,173  | 

METALS  AND  METAL  PRODUCTS  OTHER 
THAN  IRON  AND  STEEL 

(5,254  establishments ) 


1.446.450 hp. 

1.290)7/5  tp 

I.tl9.576hp. 

Groups  of  Industries 


1,148,088  hp. 


\l,322,074  hp. 


832,279 hp. 


i.095,63lhp 


7,660,33/  hp. 


1925 


684,872  hp. 


1,93^,972  ftp 


630,457  hp. 


992,980  hp 


7,7/0,403  hp. 


653,063  hp. 


573,037  hp. 


l.  i  i  i  ^  77yc/^o  p/anfs  eng/m 

907,663  7/397 

934,372  72,020 

886,447  7 5.786 

PAPER  PRINTING  AND  PUBLISHING 

(25,0/3  es/ab/tshmerr/s ) 


,1,1. ..  ,,  ,  _/  ,  inrernai  vun 

.  77yo/rx>  p/an/s  HB  engines 
792  7  704.373  785,969 

7925  /6%392  777.4/7 

7923  720,9/2  782,386 

FOOD  AND  KINDRED  PRODUCTS 

(46564  estab/ishmenfs) 


827,079  tip. 


7,086,032  hp. 


730,777  hp. 


7,078,846  hp 


1923 


7,542^76  hp 


750,290  hp 


450,009  hp 


Steam  Hydro  /nterna/  combustion 
792  7  741475  20354  59,250 

7925  733,792  22,766  63.762 

7923  662,559  26.522  69,786 

MACHINERY  NOT  INCLUDING 
TRANSPORTATION  EQUIPMENT 

( 77,758  es/ab/ishmerrts) 


Steam  ^577^^9,  tnternat  combustion 

7927  954,945  29,637  707  450 

7925  937^,9/4  29,096  777  836 

7923  841,779  30,582  9i,034 

STONE,  CLAY  AND  GLASS  PRODUCTS 

(7,996  estab/ishments) 


1927 


357,459  hp 


425,2/8  h, 


272,400  hp. 


362,840  hp. 


Steam  Hydro  Interna/  combustion 

7927  429, 097  482  6,525 

7925  352,604  32  4,823 

7923  359.068  88  2i,684 

RAILROAD  REPAIR  SHOPS 

(2,076  estab/ishments) 


Steam  Hydro  tnternat  combustion 
7927  769,752  3,475  337 

7925  228J04  3,247  ‘  294 

7923  257,035  6,506  8,859 

RUBBER  PRODUCTS 

(495  estab/ishments} 
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ECONOMIC  RATIOS  SHOW  WORTH  OF  POWER  IN  INDUSTRY 


Nation’s  Entire  Motor  Increase 

of  15,000,000  Hp. 

on  Purchased  Power 

The  stability  and  tranquility  of  the  nianufac-  nected  to  electric  light  and  power  companies’  cir- 
turing  industry  of  the  United  States  are  cuits.  A  slight  decrease  is  noted  in  the  total  horse- 

strikingly  portrayed  by  census  data  just  released.  power  of  prime  movers  in  manufacturing  plants, 

Mere  fractions  of  a  per  cent  change  have  taken  Imt  this  remains  practically  stationary  at  its  1919 

place  in  two  years  in  the  number  of  w'age  earners.  value  of  20,000,000  hp. 

the  total  wages,  the  value  of  materials,  the  total  The  vigorous  drives  of  central  stations  and  man- 

cost  of  purchased  power  and  the  total  value  of  the  ufacturers  have  brought  several  industries  to  the 
pnxlucts.  The  encouraging  message  to  the  elec-  point  where  better  than  90  per  cent  of  their  total 

trical  industry  has  been  the  increase  in  horsejwwer  rated  capacity  of  motors  is  driven  by  purchased 

applied  and  kilow'att-hours  consumed  per  wage  power.  But  even  these  industries  still  have  a 
earner.  'Phe  challenge  to  greater  efforts  in  load  large  amount  of  non-electrical  horsepower,  as  fol- 

building  and  apparatus  sales  resides  in  the  avail-  lows:  Steel  works  and  rolling  mills,  423,148; 

ability  for  electrification  of  some  8,500,000  non-  automobiles  and  bodies,  90,548;  shipbuilding, 
electrical  horsepower.  29,245 ;  cement,  28,000 ;  rubber  tires  and  tubes. 

Industry  is  now  78  |)er  cent  electrified;  50  i)er  ,17,775;  foundries  and  machine  shops,  16,827;  ice 

cent  of  its  w’ork  is  done  with  purchased  power,  28  cream,  15,067;  brass,  bronze  and  copper  products, 

])er  cent  by  motors  served  from  its  private  power  13,371 ;  bread  and  baking,  10,416,  and  printing 

])lants.  Virtually  the  entire  increase  in  the  nation’s  and  publishing,  8,033.  These  industries  afford 

industrial  motors  of  15,000,000  hp.  has  been  con-  one-tenth  of  the  nation’s  unelectrified  market. 


330 


Electrical  World —Vol.94 ,  No. 


Many  Industries  ^  .  r*  i 

Remain  rartially  hlectriiied 


NON-ELECTRICAL  HORSEPOWER 


INDUSTRY 


Iron  and  Steel  Furnaces 


Lumber  and  Timber  Products 


PER  CENT  ELECTRIFICATION 


Privarft  powT 
Purchaste!  povi/tr  • 


/27  1 42.0 


Paper  and  Wood  Pulp 


2S.4  Is/ 7 


Cotton  Goods 

Ice  Manufacture  Si 

^ - 

Flour  and  Grain  Products  4d2 

Clay  Products 

Wo<.l.n.Worst«J,f.lt  WMMk.tWJM, 


R.R.Car  Building  and  Repairs 


Planing  Hill  Products 


Chemicals 


Slaughtering. Meat  Racking 


L^LEVEN  groups  of  in-  I 

dustries  that  are  more 
than  90  per  cent  electrified 
are  not  represented  in  these 
graphs.  The  outstandingly  ^f.799 

non-electrified  industries  are 
I)aper  and  wood  pulp,  cotton  6i/i64 
goods,  iron  and  steel  fur¬ 
naces,  lumber  and  timber  60,559 

products,  flour  and  grain 
products,  ice  manufacture 
and  clay  products.  Each  of 
these  has  presented  sjx?cial 
obstacles  to  the  more  com¬ 
plete  adoption  of  the  elec- 
trie  method.  The  sustained 
growth  in  electrical  manu¬ 
facture  and  power  sales  de- 
))ends  equally  upon  the 
l)reaking  down  of  these  oh-  ^ 

Stacies,  saturation  of  resi¬ 
dential  loads  and  the  acqui-  ^ 

sition  of  all  the  normal 
increases  in  business  in  all  ^ 

fields. 


Petroleum  Refining 


Canning,  Preserving 


Sugar  (Beet) 


Dyei  ng.  Fi  ni  shi  ng  Texti  les 


Boxes  (Wood  and  Paper) 


Paving  Materialsfotherttwn  Brick)  j 


Beverages 


Silk  Manufacture 


Knit  Goods 


Leather  Process 


76.m  ^1 
10,501  Q 


Sugar  (Cane) 


Robber  Goods  (not  Footwear, 
Tires) 

Boots  arKi  Shoes  (Leather) 


Fertilizers 
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Electrical  Market 

Among  the 

Manufacturing  Industries* 


The  United  States  Census  of  Manufactures  reports  power.  Some  are  close  to  full  electrification,  others  are 
data  on  American  industry  of  great  value  to  the  distinctly  backward  from  an  electrical  viewpoint.  There 
electrical  manufacturing  and  power  industry.  Among  are  still  found  the  obstacles  to  complete  electrification 
the  items  tabulated  are  those  dealing  with  the  total  power  which  power  engineers  have  had  to  controvert  for  years, 
utilization,  the  steam  power  installed,  the  amount  of  pri-  Even  making  allowances  for  these  obstacles,  it  seems 
vately  generated  power  applied  electrically  and  the  amount  that  neither  the  electrical  apparatus  manufacturer  nor 
of  horsepower  operated  with  purchased  electrical  energy,  the  power  sales  engineer  has  organized  his  sales  attack  in 
This  is  reported  for  more  than  two  hundred  industries  the  light  of  the  industrial  facts. 

in  sixteen  main  groups.  The  trend  in  24  of  the  more  This  authentic  statistical  information  should  dispel  any 
significant  industries  is  indicated  by  the  set  of  curves  illusion  that  saturation  is  near.  On  the  contrary,  prop- 
below,  constituting  an  extension  of  a  similar  set  published  erly  interpreted,  it  serves  as  a  powerful  stimulant  to 
two  years  ago.  concerted,  direct  attack  on  the  backw'ard  industries. 

All  industries  are  steadily  increasing  their  use  of  power  There  are  still  excellent  markets  and  the  business  situation 
and  the  trend  is  very  distinctly  toward  a  greater  adoption  is  such  as  to  justify  and  encourage  exploitation.  • 
of  electrical  power  application.  But  from  an  electrical 
market  standpoint  there  are  some  very  significant  dif¬ 
ferences  between  the  various  industries  in  their  use  of 


*lVhere  changes  in  the  census  classification  have  been  made 
industries  have  been  grouped  to  show  comparable  data  for  suc- 
cesswe  years. 
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1P00,00( 


1,000,0001 


&00,000 


Total  primary 


Electric,  purchased 
Electric,  private 


400,000 


600,000 


Total 


primary 
Electric,  purchasec 
Electric,  private 


3:  400,000 


’00.000 


BRICKJILE.POTTERYAND  OTHER  CLAY  PRODUCTS 


CEMENT 


ICE-MANUFACTURE 


552,65! 


700,000| 


400, 00( 


Total  primary  , 
Electric,  purchasci. 
Electcic,privatei 


Total  primary  |  | 
Electric.purchasea 
Electric,  private  \ 


3:|,000,00d 


1904  1909  1914  1919  1925  1927 

PAPER  AND  WOOD  PULP 


PETROLEUM  REFINING 


RUBBER  PRODUCTS,  INCLUDING  TIRES 
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150,000 


Tcrta!  primary  | 
Dectric,purchaiecl 
Elecfrk.privafe  \ _ 


l,0OCVX)O 


I?  5,000 


800,000 


100,000 


400,000 


25,000 


200,000 


1904  1909  1914  1919  197J  1927  1904  1909  1914  1919  1923  1927  1904  1909  1914  1919  1923  1927 

SUGAR  (beet)  automobiles  AND  BODIES  BOOTS  AND  SHOES 

No  figures  for  1925 

Private  powers  conspicuous  in  beet  sugar  industry  but  purchased  power  steps  way  ahead  in  automobile 
and  shoe  industries. 


2,500,000 


Total  primary 
electric,  purchased 
Electric,  private 


Total  primary 
Electric,  purchased 
Electric,  private  V 


7,000,0i 


400,000 


,500, oai 


7,000,000 


500,000 


FOUNDRY  AND  MACHINE  SHOP  PRODUCTS  PRINTING  AND  PUBLISHING  WOOLEN^WORSTED  AND  FELT  GOODS 

*  No  figures  for  1923  AND  WOOL  HATS 

Use  of  private  power  dropped  below  purchased  power  in  foundry  and  machine  shops  since  1914. 
Printing  and  publishing  favorable  to  purchased  energy.  Race  between  two  sources  in  woolen  and 
worsted  industries. 

3,0O0,D00| - 1 - - - ^ - 1 - ; - 1 


700j[)00| 
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Total  primary 


600,OOC 


2,5007)00 


500000 


Total  primary 
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Elecfric,  private 


'Electric.prtvate 


400,000 


0)  300,000 


«  300,001 


200,000 


1,000,000 


100,000 


1904  1909  1914  1919  1923  1927 

SHIP  AND  BOAT  BUILDING 


COPPER  SMELTING  AND  REHNING 


COTTON  GOODS 


Purchased  power  took  lead  in  copper  smelting  and  cotton  goods  industries  since  1914.  Private  power 
small  in  shipbuilding. 
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600,0001 


ELECTRICAL  MACHINERY 


1904  1909  1914  1919  1923  1921 

FLOUR-MILL  AND  GRIST  MILL  PRODUaS 


1919  1925  1927 


GLASS 


Electric  machinery  and  glass  industries  are  getting  away  from  private  generation  of  power.  Flour  mills 
have  favored  purchased  power  for  years. 


Total  primary  | 
Elec^ic,  puchasfd 
Electric .  pnvate\ 

?oo,ooo - p— - Y— 


I 

$■1,000000  - 


•Total  primary 
•Electric,  purchaseo! 
•Electric  private 


•Total  primary  j 
•Electric,  purchased 
•Electric,  private  I 


1904  1909  1914 


IRON  AND  STEEL  FURNACES 


1904  1909  1914  1919  1923  1921 

LUMBER  AND  TIMBER  PRODUCTS 


1904  1909  1914  1919 

PAVING  MATERIAL&,OTHER  THAN  BRICK 


Iron  and  steel  furnaces  and  lumber  and  timber  industry  use  private  power  chiefly,  but  this  source 
is  insigniflcant  in  paving  material  held. 


Total  primary  | 
Electric,purchased 


'.Total  primary  | 

Electric,  purchased 


laViUIl'ttluik'i..  iTn 


Total  primary  I 
Electric, 
Electric,  privat 


1914  1919  1923  1921 

CHEMICALS,  INCLUDING  RAYON  BRASS,  BRONZE  AND  COPPER  PRODUCTS  BREAD  AND  OTHER  BAKERY  PRODUCTS 

Neck  and  neck  race  between  sources  of  power  in  chemical  field.  Non-ferrous  and  baking  industries 
largely  favor  purchase  of  power. 
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Handling  Problems  of 

Interconnected  Operation 

Methods  used  in  regulating  system  frequency,  con¬ 
trol  of  power  and  wattless  flow,  metering,  relaying, 
communication,  reserve  capacity  and  station  loading 


By  G.  M.  Keenan  and  E.  W.  Middleton 

Chief  System  Operator  and  Engineer,  System  Operating  Department,  Respectively 
Pennsyh'ania  Pmoer  &  Light  Company,  Hazleton,  Pa. 


Fig.  1 — Four  Systems  Invalided  in 
Interconnection  Discussed 


A  one-linf  diagram  shows  tha 
interconnections.  The  total  generat¬ 
ing  capacity  involved  is  approximately 
480,000  kw.  and  includes  eighteen 
generating  .stations  ranging  from 
2,000  kw.  to  85,000  kw.  capacity. 
With  system  A  there  is  only  one  con¬ 
necting  tie  line,  which  operates  at 
220  kv.  With  system  B  ties  are  made 
at  two  generating  stations,  one  of 
which  is  jointly  owned.  The  lines  of 


both  companies  are  connected  to  66 
kv.  buses  at  this  station  and  the.se 
buses  are  operated  normally  tied 
together..  At  the  other  generating 
station  a  66-kv.  line  from  system  B 
is  connected  to  the  P.  P.  &  L,.  Co. 
system  thr()ugh  a  double  transfor¬ 
mation,  66  kv.  to  11  kv.  and  11  kv. 
to  220  kv.  There  are  three  66-kv.  tie 
lines  with  .system  <?  without  any 
transformation  at  either  end. 


WHEN  two  or  more  intlividiial  sy. stems 
are  interconnected  certain  profilenis 
arise  which  either  do  not  exist  on  a 
system  operating  independently  of  other  sys¬ 
tems  or  which  must  be  solved  in  a  different 
manner.  These  problems  include  fretpiency 
regulation  of  the  interconnected  systems,  the 
projier  control  of  the  flow  of  |K)wer  and  watt¬ 
less  over  the  interconnecting  lines,  metering, 
relaying,  communication,  reserve  capacity,  sta¬ 
tion  loading  and  system  operation. 

The  Pennsylvania  Power  &  Eiglit  Com¬ 
pany  operates  normally  interconnected  with 
three  other  systems  which  will  lie  designated 
as  systems  B  and  C.  This  arrangement 
forms  a  straight  interconnection  with  one  sys¬ 
tem  and  loop  interconnection  with  the  two 
other  systems. 

.Although  such  an  interconnected  system  is 
apparently  complicated  to  o[>erate.  actually  the 
complication  has  not  been  at  all  serious,  due 
in  large  measure  to  the  splendid  co-oj^ration 
given  by  all  the  companies  concerned. 

Each  company  has  its  own  system  operat¬ 
ing  department.  In  order  jiroperly  to  con¬ 
trol  the  power  interchanged  between  the 
various  comjianies  there  must  he  close  co¬ 
operation  and  some  means  of  rapid  communi¬ 
cation  between  the  various  system  operat¬ 
ing  departments.  Also,  there  must  he  a 
mutually  agreed-upon  plan  of  oj^eration. 

By  mutual  agreement  with  companies  B 
and  C  the  scheduling  of  generating  cajiacity 
and  the  handling  of  the  distribution  of  load  between 
generating  stations  and  interconnections  of  these  three 
systems  is  delegated  to  the  Hazleton  system  operator  of 
the  Penn.sylvania  Power  &  Light  Company.  This  work 
is  handled  through  the  system  operating  branch  of  the 
resjiective  companies. 

Load  Scheduling. — Load  speciali.sts  in  the  Pennsyl¬ 
vania  Power  &  Light  Company  system  operating  office 
after  consultation  with  the  two  other  companies  prepare 
<laily  load  schedules  showing  the  number  of  generators 
and  the  number  of  active  and  hanked  boilers  each  station 
shall  operate  and  also  the  average  and  peak  load  that 
<‘ach  station  shall  carry.  This  schedule  is  arranged  so 


that  the  combined  cost  of  operation  on  the  three  systems 
w’ill  l)e  a  minimum.  The  scheflule  provides  the  system 
operator  on  duty  with  the  most  economical  distribution 
of  load  between  systems  and  generating  stations.  In 
addition  a  standard  practice  instruction  outlines  when 
and  how  rapidly  e.^ch  station  shall  pick  up  or  drop  load. 

Sufficient  reserve  cajiacity  is  ojierated  on  the  inter¬ 
connected  system  to  carry  the  predicted  load  in  case 
of  loss  of  the  largest  unit,  w'hether  this  be  a  turbo¬ 
generator  or  an  interconnecting  transmission  line.  Each 
.system  provides  a  percentage  of  the  total  system  re¬ 
serve  in  projxirtion  to  the  relation  between  its  load  and 
the  combined  svstem  load. 
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The  interchange  of  power  over  the  interconnection 
with  company  A  is  so  scheduled  that  both  companies 
receive  the  maximum  benefit  from  this  tie.  The  time 
at  which  |)ower  shall  flow'  to  one  company  or  the  other 
and  the  amount  of  this  flow  is  oecided  by  mutual  agree- 
Aient  between  the  system  operating  departments  of  the 
two  companies. 

Normally,  no  attempt  is  made  to  control  the  direction 
of  the  flow  of  power  around  the  loop  interconnections 
which  tie  together  the  Pennsylvania  Power  &  Light 
Company  system  and  systems  B  and  C.  To  do  so  would 
require  sjiecial  apparatus.  The  flow  of  power  around 
the  loop  is  dependent  upon  the  distrihution  .of  load, 
the  relative  imj)edance  of  the  transmission  network,  the 
location  of  generating  stations  and  the  amount  of  load 
carried  by  each  station.  The  net  interchange  between 
the  various  companies  is  regulated  by  changing  the 
loading  of  certain  generating  stations. 

Under  some  conditions  the  power  flow  around  the 
interconnecting  looi)s  overloads  the  transformers  at  one 
of  the  interconnecting  pf)ints  or  causes  more  power  than 
desirable  to  flow  over  certain  transmission  circuits. 
Under  such  conditions  it  is  necessary  either  to  change  the 
loading  on  one  generating  station  or  to  open  one  of  the 
tie  circuits.  This  condition  has  heeii  partially  rectified 
by  in.stalling  additional  transformer  capacity. 

This  is  an  illustration  of  th  ^  troubles  that  are  likely 
to  be  encountered  when  an  interconnecting  tie  is  of  low- 
capacity.  Low  capacity  in  this  case  is,  of  course,  a 
relative  term,  de|)ending  ujwn  the  system  capacities 
and  the  purpose  of  the  tie. 

Ex|)erience  has  shown  that  the  low-  capacity  ties  fre¬ 
quently  trip  out  under  normal  operating  conditions  due 
to  momentary  load  swings  or  due  to  excessive  transfer 
of  i)ow'er  under  certain  desirable  loading  of  the  various 
generating  stations  of  the  interconnected  systems.  This 
kind  of  o}x?ration  is  undesirable  and  such  ties  should 
be  strengthened  if  practicable. 

It  is  quite  possible  that  in  the  future  it  w-ill  be 
desirable  or  necessary  to  control  the  flow-  of  power  over 
some  of  the  interconnecting  ties  by  some  means  other 
than  changing  the  loading  on  generating  stations. 

Frequency  Regulation. — Frequency  regulation  ha> 
oflFered  some  problems,  but  these  have  been  satisfactorily 
solved.  Previous  to  the  interconnection  with  system  A 
the  frequency  of  the  Penn.sylvania  Power  &  Light  sys¬ 
tem  and  of  .systems  B  and  C  was  maintained  by  having 
.several  of  the  larger  steam-electric  stations  regulate  the 
system  frequency  together.  Each  of  these  stations  had 
a  definite  scheduled  load  and  w-as  instructed  to  regulate 
to  keep  the  frequency  at  60  cycles  until  the  load  on  the 
station  deviated  2,000  kw.  from  the  schedule.  Whenever 
either  load  limit  w-as  reached  the  station  notified  the 
system  operator,  who  either  .set  a  new-  load  limit  for 
that  station  or  requested  a  change  in  loading  on  one  of 
the  other  stations.  The  frequency  chart  in  Fig.  2a  illus¬ 
trates  the  results  obtained  by  this  method  of  regulation. 

The  addition  of  a  40.000-kw'.  hydro-electric  station 
to  the  system  caused  the.  frequency  regulation  to  be 
assigned  to  this  station  whenever  load  and  water  con¬ 
ditions  |H*rmitted  in  order  to  decrease  the  load  swings 
on  the  steam  stations.  Somewhat  later  an  automatic 
frequency  controller  w’as  installed  at  this  hydro  station 
which  regulated  frequency  by  adjusting  the  governors 
of  the  hydro-electric  units  by  means  of  their  synchro¬ 
nizing  motors.  This  automatic  regulator  held  the  fre¬ 
quency  of  the  interconnected  system,  the  average  peak 


load  of  which  at  t^^t  time  was  250,000  kw  .,  within  the 
limits  of  plus  ancr  mihus-  l/20th  cycle.  'The  average 
load  swings  on  the  hydro-electric  station  were  between 
15,000  and  20,000  kw.  The  load  swings  on  the  regu¬ 
lating  station  and-  the.  resultant  frequency  with  auto¬ 
matic  regulation  are  sHown  in  Fig.  2b.  '  j 

This  same  method  of  regulating  frequency  was  con¬ 
tinued  after  the  interconnection  with  system  A  was 
made,  although  the  capacity  of  this  company  is  about 
twice  that  of  the  Pennsylyapia  Pow-er  &  Light  Com¬ 
pany  and  B  and  C  systems.  When  the  automatic  regu¬ 
lator  at  the  hydro-electric  station  was  in  service,  the 
average  load  swings  on ,  this  .station  were  from  30,000 
to  40,000  kw-.  However,  after  some  experience  in 
operating  with  this  additional  interconnection,  the  swings 
on  the  regulating  station  were  reduced  to  a  maximum 
of  about  30,000  kwy  and  the  frequency  variation  again 
approached  the  liinits  usual  before  this  system  was 
tied  in.  It  was  found  that  frequency  was  considerably 
improved  by  allowing  the  load  on  the  interconnection 
with  .system  A  to  sw’ing,  thus  taking  advantage  of  the 
diversity  between  the  load  swdngs  on  the  two  systems. 
The  results  obtained  after  four  weeks’  operation  inter¬ 
connected  with  system  A  are  illustrated  in  Fig.  2c. 

After  some  experimentation,  it  was  agreed  by  fhe 
Pennsylvania  Pow-er  &  Light  Company  and  company 
A  that  in  order  to  divide  the  work  of  frequency  regu¬ 
lation  about  equally  one  company  would  regulate  fre¬ 
quency  for  the  entire  interconnected  system  whenever 
the  other  company  w-ould  be  at  a  disadvantage  if  re¬ 
quired  to  regulate.  This  method  of  operation  is  pos¬ 
sible  due  to  the  time  divergence  in  the  i>eak-load  period 
of  the  two  systems.  When  one  system  regulates  fre¬ 
quency  the  other  system  maintains  the  desired  load  on 
the  interconnection. 

Considering  Automatic  Frequency  Regulation 

Since  seasonal  w-ater  conditions  and  daily  load  condi¬ 
tions  make  it  impossible  continuously  to  regulate  fre¬ 
quency  on  a  hydro-electric  station  some  other  means 
must  be  adopted  to  obtain  the  lienefits  of  continuous 
close  frequency  regulation.  Therefore,  consideration  is 
being  given  to  the  installation  of  automatic  frequency 
controllers  in  the  major  steam-electric  stations  of  the 
interconnected  system.  If  these  controllers  are  designed 
to  hold  the  load  sw-ings  on  the  individual  generators 
within  economical  limits,  each  major  station  of  the  in¬ 
terconnected  group  can  be  made  to  take  its  fair  share 
of  the  load  swings  causing  frequency  variations.  By 
this  means  the  same  scheme  of  regulation  as  practised 
hy  the  Pennsylvania  Power  &  Light  Company  when 
controlling  frequency  regulation  by  steam  stations  before 
the  automatic  controller  was  installed  at  the  hydro¬ 
electric  station  can  be  continued.  Combination  load  and 
frequency  controllers  are  at  present  undergoing  trial 
at  one  of  the  Pennsylvania  Pow-er  &  Light  Company’s 
steam-electric  stations. 

On  the  Pennsylvania  Power  &  Light  Company  system 
each  of  the  major  generating  stations  is  equipped  with 
a  General  Electric  tuned  type  frequency  indicator,  a 
Leeds  &  Northrup  frequency  recorder  and  a  Warren 
frequency  clock.  The  Hazleton  system  operators’  office 
is  equipped  with  a  General  Electric  tuned  type  fre¬ 
quency  indicator,  a  Leeds  &  Northrup  frequency  re¬ 
corder,  a  Leeds  &  Northrup  frequency  indicator  and 
a  Warren  master  clock. 

The  Leeds  &  Northrup  frequency  recorder  and  fre- 
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quency  indicator  are  the  ones  normally  used  in  regu¬ 
lating  system  frequency.  Instantaneous  variations  in 
frequency  can  be  noted  on  the  frequency  indicator,  while 
the  width  of  the  frequency  band  on  the  frequency  re¬ 
corder  is  an  indication  of  how  closely  the  required  fre¬ 
quency  is  being  held.  A  close  check  is  also  kept  on  the 
divergence  of  synchronous  time  against  standard  time 
on  the  Warren  master  frequency  clock.  Correct  time 


agree  exactly,  the  records  on  these  are  compared  with 
the  records  of  the  Warren  clock  at  each  location  and 
the  one  which  is  the  most  accurate  is  used  as  a  standard. 

Difficulties  in  regulating  frequency  during  change  of 
load  periods,  such  as  the  morning,  noon  and  late  after¬ 
noon  periods,  are  overcome  by  having  the  various  sta¬ 
tions  change  their  loading  according  to  a  predetermined 
schedule.  This  allows  the  frequency  regulating  station 
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F/</.  2  a,  b,  c — Degree  of  Frequency  Regulation  Maintained  Under 
Different  Conditions  and  Methods 


(a)  Prior  to  interconnection  with  system  A  several  large  steam 
stations  jointly  regulated  frecjuency.  Each  station  had  a  definite 
load  schedule  and  wa.s  instructed  to  keep  frequency  at  60  cycles 
until  load  deviated  2,000  kw.  When  limit  was  reached  a  new 
allocation  of  loads  was  made  by  system  operator. 

(l)>  Also  before  interconnection  with  system  A  and  after  40,000- 


kw.  hydro  plant  was  added  to  Pennsylvania  Power  &  Light  system 
automatic  regulation  of  governors  at  this  plant  resulted  in  system 
frequency  and  station  toad  swings  as  recorded. 

(c)  After  interconnection  with  system  A  automatic  regulation 
caused  30,000  to  40,000-kw.  load  swings  at  hydro  plant.  These 
were  reduced  by  taking  advantage  of  inter-system  diversity. 


for  this  clock  is  received  daily  from  Arlington.  The 
actual  daily  divergence  of  synchronous  time  from  stand¬ 
ard  time  is  kept  at  a  very  small  value. 

In  regulating  frequency  on  an  interconnected  system 
the  practice  has  been  to  compare  periodically  the  records 
on  the  Leeds  &  Northrup  frequency  recorders  at  the 
various  system  operating  offices.  On  each  individual 
system  these  meters  at  the  control  center  are  used  as 
a  standard  for  the  system  and  the  generating  stations 
on  the  several  systems  comjjare  their  frequency  recorders 
with  the  one  at  the  control  center.  Should  it  happen  that 
the  recorders  in  the  system  operators’  offices  do  not 


to  take  the  large  swing  during  these  periods  and  also 
permits  the  individual  station  to  sjieed  up  the  changes 
in  its  load  so  as  to  keep  the  frequency  constant  when 
the  indications  show  that  the  regulating  stations  have 
reached  either  of  their  load  limits.  As  an  illustration, 
during  the  morning  pick-up  period  each  generating 
station  is  given  a  definite  time  at  which  it  should  reach 
its  scheduled  load  and  is  instructed  to  regulate  its  load 
up  to  this  schedule,  maintaining  normal  frequency. 

Changes  in  loading  on  the  interconnections  are  also 
handled  in  the  same  manner.  The  company  sending 
the  power  over  the  interconnection  is  given  a  definite 
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time  limit  in  which  to  make  the  load  change.  It  has 
been  found  that  with  the  present  interconnected  group 
it  is  best  for  the  company  receiving  the  |M)W'er  to  reg¬ 
ulate  the  frequency  for  the  entire  interconnected  system 
and  f(jr  the  company  sending  the  power  to  control  the 
flow. 

All  Rkoulatk  During  Emergencies 

Whenever  emergencies  occur  causing  the  system 
frequency  to  become  abnormal  all  the  stations  on  the 
system,  including  the  so-called  fixed  load  stations,  reg¬ 
ulate  freijuency  in  order  to  restore  it  to  normal.  The 
various  .station  ojK^rators  notify  the  system  operators 
that  they  are  regulating  .so  that  they  may  again  he  re¬ 
lieved  of  this  regulation  and  have  their  loailing  restored 
to  normal  when  the  emergency  has  jiassed. 

.Should  a  trip-out  .sejiarate  one  part  of  tlie  system 
from  another  and  cau.se  an  overload  on  one  section  of 
the  .system  which  forces  the  frequency  below  normal, 
enough  load  is  dropjKvl  in  this  section  to  enable  the 
stations  to  restore  their  frequency  to  normal  as  soon 
as  ixissible  and  synchronize  with  the  rest  of  the  .system. 
The  load  which  was  dropped  is  then  again  picked  up. 

Experience  has  shown  that  the  be.st  way  to  supervise 
frequency  regulation  on  an  interconnected  system  is  by 
the  use  of  recording  instantaneous  frequency  charts. 
Instantaneous  variations  in  frequency  from  normal  must 
be  kejit  at  a  rather  low  value,  on  the  order  of  1  /20th 
cycle,  in  order  to  prevent  excessive  load  swings  on  the 
various  interconnecting  lines,  and  a  recording  chart 
sliowing  the  instantaneous  frequency  allows  closer 
suj)ervision. 

U'attlcss. — The  metering  of  wattless  is  necessary  in 
order  to  meet  the  requirements  of  interconnection  con¬ 
tracts.  which  usually  contain  clauses  jx^nalizing  low 
power  factor.  Generally  .sjieaking.  each  system  in  an 
interconnected  group  .should  supjdy  its  own  wattless, 
although  this  may  be  modified  under  certain  conditions. 

The  flow  of  wattless  is.  of  cour.se.  dependent  upon 
the  voltage  gradient,  and  this  is  frequently  a  difficult 
matter  to  control  within  the  limits  desired.  W'here  the 
interconnection  is  made  without  transformation  the 
actual  voltage  carried  on  the  two  systems  may  vary 
sufficiently  to  cau.se  a  considerable  transfer  of  reactive- 
kilovolt-amj)eres  from  one  to  the  other.  If  the  normal 
direction  of  pow’er  is  the  same  as  that  of  the  wattless 
no  difficulties  may  be  encountered.  The  difficulty  may 
also  be  overcome  by  changing  the  voltage  of  one  system 
or  the  other  at  the  jxiint  of  interconnection. 

Where  the  interconnection  is  made  through  trans¬ 
formers.  the  taps  may  be  adjusted  to  control  reactive 
interchange  for  any  given  set  of  conditions.  However, 
if  power  is  interchanged  in  both  directions  it  may  be 
neces.sary  to  install  some  means  for  controlling  the 
reactive  conqKinent.  This  can  be  done  by  installing 
transformers  eejuipped  for  changing  taps  under  load, 
the  installation  of  synchronous  condensers,  or  a  com¬ 
bination  of  the  two.  An  induction  regulator  can  also 
be  used,  but  is  not  as  efficient  as  the  other  schemes. 

On  some  of  the  interconnecting  loops  the  flow  of  both 
the  i)ower  and  wattless  is  in  the  .same  direction  around 
the  loop,  so  that  although  the  ixiwer  factor  on  the  inter¬ 
connection  line  is  not  unity  the  actual  exchange  of 
reactive-kilovolt-am|ieres  is  very  small.  This  makes  a 
very  desirable  operating  condition,  since  each  company 
can  maintain  its  voltage  at  the  most  desirable  value  and 
it  is  unneces.sary  to  install  any  corrective  equipment. 


At  the  {x)int  of  interconnection  with  system  A  power 
is  interchanged  in  both  directions  and  is  of  considerable 
magnitude — in  the  neighborhood  of  50.000  kw.  It  has 
been  necessary  to  o|)erate  hydro-electric  generators  as 
.synchronous  condensers  during  certain  [periods  in  order 
to  control  the  power  factor  on  the  interconnecting  line. 
At  the  pre.sent  time  transformers  equipped  for  changing 
taps  under  load  are  being  installed  to  give  better  voltage 
control  on  this  interconnection  and  in  the  future  .syn¬ 
chronous  conden.sers  will  also  be  installed  .so  that  both 
the  voltage  and  power  factor  can  be  properly  controlled. 

Relaying. — The  relaying  of  the  various  interconnect¬ 
ing  circuits  is  not  jiarticularly  complicated,  the  main 
problem  being  the  determination  of  relay  settings  to 
meet  the  requirements  both  of  the  tie  circuit  itself  and 
of  the  interconnected  .system  directly  affected.  Over¬ 
current  relays  are  u.sed  on  the  light  and  heavy  tie  circuits, 
operating  with  |xiwer  in  either  direction.  Overcurrent 
and  directional  relays  are  used  on  the  tie  circuits,  requir¬ 
ing  a  heavy  tie  to  the  smaller  system  and  a  light  tie  to  the 
larger  system.  Due  to  the  light  setting  required  on 
the  directional  relay,  a  tyjK*  of  directional  relay  is  used 
which  short  circuits  the  overcurrent  relay  with  power 
toward  the  smaller  system.  'I'he  scheme  is  used  to  pre¬ 
vent  the  overcurrent  relays  from  operating  when  trouble 
occurs  on  the  smaller  system.  Upon  the  clearing  of  such 
trouble  a  momentary  power  rever.sal  would  cau.se  the  tie 
line  oil  circuit  breakers  to  trip  if  the  overcurrent  contacts 
were  already  closed. 

The  relay  settings  on  tie  lines  are  sufficiently  high  to 
permit  the  ma.ximum  help  to  be  giv’en  either  system 
under  abnormal  conditions.  Tie  circuits  which  include 
transformer  banks  have  relay  settings  of  at  least  100 
per  cent  in  excess  of  the  transformer  bank  rating.  Tie 
circuits  reipiiring  two  relay  settings  to  meet  the  operat¬ 
ing  eonditions  are  equipped  with  two  sets  of  relays, 
either  of  which  can  be  readily  cut  in  .service  by  means 
of  a  small  switch  in  the  trip  circuit,  thus  making  it  un¬ 
necessary  to  change  the  settings. 

Rel.wing  Affects  St.vbility 

The  relaying  of  interconnected  systems  has  a  direct 
bearing  on  the  stability  jiroblem,  which  is  always  a  part 
of  the  interconnection  problem.  The  reduction  of  the 
time  for  clearing  a  fault  is  the  constant  aim  of  the 
protection  engineer  and  this  is  of  utmost  importance 
from  the  stability  standpoint.  System  disturbances  from 
one  system  are  reflected  into  the  interconnected  system 
and  speed  in  clearing  a  fault  is  important.  There  must 
be  close  co-o])eration  between  the  organizations  of  the 
interconnected  companies  in  order  to  obtain  the  max¬ 
imum  speed  in  relay  operation  consistent  with  the  re¬ 
quirements  of  the  individual  systems. 

Fast  and  proper  system  relay  operation  requires  care¬ 
ful  short-circuit  study  of  the  complete  interconnected 
system.  The  calculating  table  offers  the  best  solution 
and  by  applying  the  method  of  symmetrical  components 
.short-circuit  current  in  the  case  of  phase  to  ground 
faults  can  be  determined.  Ground  relays  are  being 
applied  with  .satisfactory  results  and  the  determination 
of  ground  current  for  phase  to  ground  faults  is  very 
necessary  where  these  relays  are  used. 

Education  and  Instruction. — Representatives  of  the 
other  interconnected  companies  periodically  attend  the 
weekly  meetings  held  by  the  Pennsylvania  Power  &  Light 
Company  .system  oj^erating  organization,  which  afiPords 
an  opportunity  to  get  together  for  a  free  discussion  of 
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operating  problems.  Further  experience  and  knowledge 
of  interconnection  operating  requirements  are  obtained 
l)y  periodic  visits  to  the  various  system  operating  offices 
and  major  stations  which  are  part  of  the  interconnected 
network. 

.Agreement  on  system  operating  jurisdiction  over  each 
interconnection  is  definitely  outlined  by  written  operat¬ 
ing  instructions  which  have  been  jjrepared  and  agreed 
to  by  the  companies  involved.  The.se  instructions  cover 
both  normal  and  emergency  operating  conditions.  The 
principle  of  the  written  emergency  instruction  is  to 
allow  restoration  of  service  promptly  by  the  station 
controlling  the  interconnection  with  or  without  telephone 
communication  with  their  respective  system  operators. 
The  plan  of  having  the  station  proceed  with  the  handling 
of  an  emergency  without  positive  instructions  from  the 
system  operator  is  of  prime  importance  if  the  duration 
of  the  emergency  is  to  be  reduced  to  an  absolute  min¬ 
imum.  When  a  system  ojierator  has  immediate  com¬ 
munication  to  the  station  involved  in  the  emergency  he 
handles  the  emergency,  adhering  as  much  as  possible  to 
the  written  instructions  provided  for  the  purpose. 

Communication. — To  handle  successfully  interconnec¬ 
tion  dispatching  with  a  minimum  delay  direct  communi¬ 
cation  between  system  operating  centers  is  absolutely  nec¬ 
essary.  It  is  also  necessary  that  each  individual  company 
have  a  reliable  scheme  of  communication  between  its  sys¬ 
tem  operating  office  and  the  various  generating  stations 
and  substations  on  its  system  so  that  the  necessary  in¬ 
structions  for  making  changes  in  loading,  handling  switch¬ 
ing,  etc.,  can  be  rapidly  transmitted. 

It  is  necessary,  therefore,  that  the  communication 
service  be  reliable  and  rapid.  It  must  function  under  all 
conditions  of  weather  such  as  sleet,  wind,  lightning, 
rain,  etc.  The  single  line  of  communication  should  not 
be  dej)ended  upon  to  fulfill  all  these  conditions.  There 
should  be  some  back-up  .system. 

Communication  between  the  Hazleton  system  operat¬ 
ing  office  and  the  system  operating  office  of  company  A 
is  maintained  by  means  of  a  commercial  circuit  which 
is  in  cable  and.  therefore,  very  reliable.  Communication 
with  system  C  is  maintained  over  several  private  tele¬ 
phone  circuits,  while  with  system  B  either  a  private 
telephone  circuit  or  carrier  current  may  be  used. 

Blocking. — The  common  practice  of  providing  pro¬ 
tection  to  maintenance  crews  involving  the  blocking  of 
circuits  is  executed  in  a  manner  agreeable  to  both  com¬ 
panies.  The  accepted  practice  in  cases  where  each  com¬ 
pany  maintains  a  reliable  protective  system  is  that  each 
company’s  system  operator  direct  the  switching  at  his 
end  of  the  line  and  applies  his  tag  to  block  the  circuits. 
In  cases  where  one  of  the  companies  does  not  have  a 
protective  system  which  is  mutually  satisfactory  the 
practice  has  been  established  that  the  more  reliable 
protective  blocking  method  is  applied  to  both  ends  of 
the  interconnection. 

Metering. — Metering  the  fxjwer  over  interconnections 
l)resents  a  number  of  sjiecial  problems.  Usually  the 
interconnecting  transmission  lines  traverse  a  certain 
amount  of  the  territory  of  both  companies  and  generally 
the  point  at  which  the  transmission  lines  cross  the  divid¬ 
ing  line  of  the  two  territories  is  not  a  convenient  point 
for  metering,  therefore  there  must  be  some  method  of 
determining  and  of  properly  allocating  the  line  losses. 
It  is  also  usually  necessary  to  meter  the  wattless  or  to 
keep  a  record  of  the  power  factor  on  the  interconnect¬ 
ing  lines. 


There  are  several  methods  of  obtaining  the  line  losses. 
They  may  be  calculated  for  various  rates  of  |X)wer  flow 
and  plotted  on  a  curve.  From  the  record  of  the  <luration 
of  the  interchange  the  average  jwwer  flow  can  be  ob¬ 
tained.  which,  referred  to  the  |K)wer  flow-loss  curve, 
will  give  the  average  kilowatt  loss  for  the  average  load. 
This  result  multiplied  by  the  hours  of  interchange  will 
give  the  total  losses. 

A  .second  methtxl  which  can  l)e  used  when  the  power 
is  metered  at  both  ends  of  the  interconnection  is  to  take 
the  difference  between  the  meter  readings  measuring  the 
|K)wer  flow  in  one  direction  at  each  end  of  the  line.  The 
losses  thus  obtained  are  apportioned  l)etween  the  com¬ 
panies  according  to  the  length  of  line  in  their  respective 
territories  and  the  pro])ortions  added  or  subtracted  as 
the  case  may  be.  Difficulty  is  usually  e.x|)erienced  with 
this  method  when  the  interconnection  is  o|)erated  on  a 
nearly  balanced  basis.  The  low  power  flow  in  such 
cases,  together  with  extremely  low  and  variable  iwwer 
factor,  makes  it  practically  impossible  to  secure  accurate 
metering. 

A  third  method  is  to  have  the  companies  agree  on  a 
flat  per  cent  loss  on  the  line  in  question  and  apportioti 
the  losses  thus  obtained  according  to  the  length  of  line 
in  their  respective  territories. 

A  fourth  method  is  to  install  an  ampere-hour  meter 
on  one  phase  at  the  metering  location.  This  meter  will 
integrate  the  square  of  the  current  in  one  phase.  Multi¬ 
plying  this  by  three  and  knowing  the  resistance  of  the 
conductor,  the  losses  can  l)e' readily  calculated.  This 
method  eliminates  the  errors  introduced  in  averaging  the 
power  flow  according  to  the  first  method  and  the  inaccu¬ 
rate  readings  obtained  due  to  low  power  factor  in  the 
second  method. 

Accurate  records  must  be  kept  of  all  meter  readings 
for  the  different  periods  of  interconnection.  It  is  also 
necessary  to  note  accurately  the  time  of  the  beginning 
and  the  end  of  each  interchange  period  in  order  to 
determine  the  loss  by  the  average  flow  method  and  also 
segregate  the  amount  of  energy  flow  at  the  different 
rates  for  interchange  jx>wer.  Dej)ending  upon  the 
equipment  operating  and  upon  the  different  periods  of 
the  day,  there  may  be  three  or  more  interchange  rates 
applied  within  a  period  of  24  hours. 

The  contracts  between  the  various  interconnected 
companies  specify  the  interchange  rate  to  be  applied  for 
various  operating  conditions.  These  contracts  should  be 
so  worded  that  the  operating  men  will  not  be  hindered  in 
operating  the  entire  interconnected  system  to  obtain  the 
maximum  ecoriomy. 


Domestic  Consumption  Reflects 
Range  Sales 

Ft  )R  the  year  ended  April  30,  1929,  domestic  con¬ 
sumption  on  the  Southern  California  ^Edison  Com¬ 
pany’s  system  reached  the  total  of  601  kw.-hr.  j)er  cus¬ 
tomer  per  year,  as  compared  with  the  national  average  of 
456  kw.-hr.  |)er  customer.  The  company’s  domestic  con¬ 
sumption  curve  made  a  definite  upward  turn  about  three 
years  ago.  when  an  aggressive  sale  of  ranges  was  begun. 
The  result  of  this  merchandising  activity  is  clearly  indi¬ 
cated  by  a  continuous  upward  trend  of  the  consumptioti 
curve  since. 

During  1926,  2.f>00  ranges  were  sold.  At  the  beginning 
of  the  year  consumption  was  425  kw.-hr.  per  customer 
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;ind  by  the  end  of  the  year  had  reached  445  kw.-hr. 
Range  sales  in  1927  amounted  to  3,000  and  consumption 
at  the  end  of  the  year  had  increased  to  512  kw.-hr. 
for  1928  range  sales  were  5,200  and  consumption  512 
kw.hr.  By  the  end  of  April  of  this  year  the  figure  had 
reached  fk)l  kw.hr.  and  was  increasing  at  the  rate  of 
5  kw.hr.  per  month,  with  no  indication  of  a  falling  off. 

These  figures  have  demonstrated  to  the  satisfaction  of 
company  officials  the  desirability  of  the  electric  range 
load. 

Future  of  the  Residential 
Lighting  Field 

By  M.  Luckiesh 

National  Lamp  Works  of  General  Electric  Company 
Nela  Park,  Clc7’eland 

The  saturation  point  in  the  home-lighting  field  is 
not  in  sight.  The  total  residential-lighting  load  has 
increased  from  year  to  year  because  of  increases  in  the 
average  customer's  load  and  because  of  increases  in  the 
total  number  of  customers. 

During  the  past  year  more  than  1,000,000  residential 
customers  have  been  added  to  central-station  lines. 
There  still  remain  nearly  9,000,000  residences  not  being 
served,  of  w'hich  more  than  3.000,000  are  within  easy 
reach  of  central-station  lines.  Based  on  the  present 
average  wired  home,  the  residential  field  will  purchase 
al)out  135,000,000  lamps  for  renewals  and  at  least 
15,000,000  for  initial  installations  during  this  coming 
year.  Furthermore,  assuming  only  a  normal  increase  in 
the  number  of  average  customers,  w’e  may  expect  an 
increase  in  lamp  sales  of  more  than  15,000,000  lamps 
I)er  year  for  several  years. 

Tremendous  increases  in  this  field  are  possible  by 
increasing  the  average  load  per  customer.  Illumination 
levels  are  very  generally  far  below’  those  desirable  or 
economically  possible.  Convenience  is  far  from  satisfied 
from  the  viewpoint  of  lighting.  The  use  of  light  for 
asthetic  and  specific  psychological  effects  has  barely 
begun.  Then,  finally,  luxurious  lighting  is  still  to  be 
eleveloj)ed. 


Our  investigations  show  that,  from  a  jiurely  utilitarian 
viewpoint,  the  homes  in  this  country  are  less  than  half- 
lighted.  For  convenient  and  useful  lighting  the  homes 
need  at  least  twice  the  present  connected  lighting  load  in 
watts.  Even  after  this  level  has  been  reached  there  still 
remains  the  job  of  raising  the  standard  of  utilitarian 
lighting.  A  home  which  we  lighted  for  convenience  and 
utility  has  3^  times  the  connected  load  in  w’atts  of  the 
present  average  home  for  the  same  number  of  rooms. 
None  of  these  possible  increases  includes  the  decorative 
use  of  ])ortables,  brackets,  etc.,  or  any  of  the  enoniKtus 
j)()ssibilities  of  distribution  and  quality  of  light  for 
esthetic  effect.  Our  estimates  indicate  that  a  reasonalile 
fulfillment  of  this  program  would  easily  double  the 
number  of  lamps  used  in  this  home. 

A  figure  quite  generally  accepted  for  the  average 
annual  kilowatt-hour  consumption  for  the  residential 
customer  is  429 ;  however,  one  group  places  it  as  high  as 
473.  Quoting  this  latter  group:  “It  is  estimated  hy 
several  properties  with  experience  in  new-business  de¬ 
velopment  that  3,000  kw.-hr.  per  year  per  customer  can 
be  obtained  if  sales  efforts  are  aggressive.”  This  figure 
of  3,000  is  to  be  attained  largely  by  the  sale  of  refrij'- 
erators,  oil  burners  and  ranges,  which  involve  relatively 
high  initial  expenditures.  It  should  be  relatively  easier, 
if  certain  pitfalls  not  involving  the  customer  directly  are 
avoided,  to  increase  the  average  load  by  the  sale  of  more 
lighting  equipment  and  more  hours  of  use  which  do  not 
involve  large  initial  expenditures.  If  appliance  sales 
with  large  initial  investments  are  not  handicapped  by 
fear  of  operating  cost,  then  lighting  w’ith  its  low’  initial 
investment  should  be  sold  readily  by  aggressive  sales 
effort. 

Night  Illumination 
Keeps  Tennis  Courts  Busy 

HIGH-intensity  illumination  and  absence  of  glare 
in  the  lighting  of  two  tennis  courts  in  Denver’s 
city  park  has  produced  a  demand  for  night  playing 
which  keeps  the  courts  busy  until  10:30  p.m.  Even 
during  the  past  winter  the  courts  were  in  use  except 
during  storms.  Many  experts  declare  they  prefer 
artificial  to  sun  light  as  they  are  able  to  play  a  faster 


Absence  of  Glare  and  High  Intensity  of  Illumination  Has  Made  Night  Tennis 

Popular  in  Denver 


Electrical  World  —  J^ol.94,  Ko.7 


game  by  reason  of  improved  vision  and  lack  of  ener¬ 
vating  heat. 

Above  each  of  the  two  concrete  paved  courts  are 
suspended  five  l,(XX)-watt  units  on  steel  messenger 
wires  at  a  height  of  32  ft.,  furnishing  an  average  in¬ 
tensity  of  18  foot-candles.  Distribution  of  illumination 
is  practically  uniform  over  the  entire  playing  area.  The 
central  location  of  lighting  units  above  players,  instead 
of  at  borders  of  the  courts,  diffuses  the  light  almost 
100  per  cent  and  eliminates  shadows. 

The  installation  cost  $375  and  was  designed  by  F.  S. 
Peterson,  illuminating  engineer  of  the  Public  Service 
Company  of  Colorado.  Popularity  of  night  playing  has 
caused  the  city  to  consider'seriously  similar  installations 
in  three  other  municipal  jiarks. 

Letters  from  Our  Readers 

cM _ 3^ 

Accuracy  in  Contributions  for  Publication 

To  the  Editor  of  the  Electrical  World: 

In  the  April  13.  1929.  issue  of  the  Electrical  World 
there  is  an  article  by  King  Hamilton  Grayson  entitled 
“hllectrical  Progress  in  Japan,”  in  which  I  note  that  on 
page  730  there  is  a  statement  to  the  effect  that  the  Tokio 
Denki  and  the  Westinghouse  are  listed  there  in  com¬ 
bination.  This  is  incorrect  and  should  be  Westinghouse 
Electric  Company  of  Japan  operating  as  an  individual 
company  with  the  Mitsubishi  Denki  K.K.  licensee,  and 
not  Tokio  Denki.  In  addition  the  Tokio  Denki  is  tied 
up  with  the  General  Electric  Company  on  the  lamp  and 
Shibaura  Works  with  the  General  Electric  Company  in 
the  manufacture  of  machinery.  In  addition  there  is  a 
statement  that  Nippon  Dento  and  the  Western  Electric 
are  tied  together;  this  should  be  Nippon  Denki. 

On  page  731,  under  the  picture  giving  a  street  scene 
in  Nishinemiya,  this  should  be  Nishinomiya.  .Another 
case  of  incorrect  spelling  was  on  page  730,  giving  the 
various  industries  in  combination  where  it  was  w’ritten 
out  “Furuhawa”  being  tied  up  with  Siemens-Schuckert. 
this  should  be  Furukawa.  It  is  very  necessary  that  the 
Japanese  names  be  spelled  correctly  as  sometimes  mis¬ 
spelling  changes  the  meaning,  and  in  one  case  we  had  a 
very  embarrassing  situation  because  of  mis-spelling. 

C.  A.  Johnson, 

Engineering  Manager. 

We.stiiighou.se  Electric  Company  of  Japan, 

Yusen  Building,  Marunouchi,  Japan. 


Cables  Dance  in  Nebraska 

To  the  Editor  of  the  Electrical  World: 

We  note  with  interest  the  article  by  W.  K.  Archbold 
in  the  Jan.  26  issue  of  the  Electrical  World  entitled 
“Dancing  Cables  Affect  Service.”  Our  company  has 
experienced  this  trouble  to  a  marked  degree  and  at  times 
our  men  have  been  on  the  spot  when  the  conductors  are 
“dancing”  or  whirling.  The  trouble  seems  to  be  most 
])ronounced  on  east  and  west  lines  when  the  conductors 
are  covered  with  ice  and  with  a  northwesterly  wind 
blowing. 

The  whirling  action  of  conductors  has  been  explained 
to  our  satisfaction  by  referring  to  the  anology  of  the 
youthful  game  of  whirling  or  spinning  a  button  attached 


to  the  middle  of  a  string.  In  this  sort  of  game  the 
horizontal  pull  exerted  by  the  hands  in  pulling  the  string 
tight  and  loose  in  turn  makes  the  button  whirl  in  a  circle 
or  loop. 

Applying  the  same  principle  to  transmission  lines  we 
have  a  tightly  stretched  conductor  loaded  with  ice.  The 
tension  in  this  conductor  may  be  changed  by  either,chang- 
ing  gusts  of  wind  or  by  ice  dropping  off  part  of  the 
conductor.  These  varying  changes  in  (horizontal)  ten¬ 
sion  in  the  conductor  if  repeated  at  the  proper  frequency 
may  cause  the  conductor  to  assume  a  rotary  motion,  the 
same  as  the  button  in  the  above  illustration. 

When  a  conductor  once  starts  to  whirl  it  wdll  continue 
to  do  so  for  a  considerable  time,  due  undoubtedly  to  its 
inertia  and  also  to  the  fact  that  additional  gusts  of  wind 
or  melting  of  ice  add  additional  energy  to  this  motion. 
The  whole  process  resolves  itself  into  the  changing  of 
horizontal  motion  into  rotary. 

Our  comjiany  does  not  attempt  to  construct  transmis¬ 
sion  lines  with  sufficient  clearance  between  conductors  to 
prevent  them  from  coming  in  contact  if  one  or  Ixith  of 
them  are  whirling.  The  phenomenon  is  experienced  on 
the  average  of  one  or  two  times  every  winter,  which  is 
not  excessive,  as  1,700  miles  of  transmission  line  is 
operated.  B.  Ellsworth, 

Assistant  Engineer. 

lowa-Nebraska  Light  &  Power  Company, 

Lincoln,  Neb. 


An  Appreciation  of  a  Pioneer 

To  the  Editor  of  the  Electrical  World: 

When  a  veritable  martyr  to  science  in  the  person  of 
William  Symes  Andrews,  consulting  engineer  of  the 
General  Electric  Company  and  an  early  assistant  of 
Thomas  A.  Edison,  passed  away  at  his  home.  1018  Park 
.Avenue,  Schenectady,  N.  Y.,  the  afternoon  of  July  1. 
1929,  the  world  at  large  lost  one  it  will  be  difficult  to 
replace.  Endeared  as  he  was  to  scientists  and  technicians 
for  his  many  contributions  to  theory  and  practice,  he  was 
equally  endeared  to  all  whose  privilege  it  was  to  really 
know  him,  as  a  man  of  lovable  character,  sterling  integ¬ 
rity.  seeing  the  good,  and  only  the  good,  in  every 
situation  with  which  he  was  confronted.  Handicapped 
by  many  afflictions  for  several  years  and  for  many 
months  confined  to  his  bed  because  of  these  afflictions, 
all  the  direct  result  of  his  earlier  efforts  for  the  advance¬ 
ment  of  science,  his  constant  thought  was  that  of  grati¬ 
tude  to  God.  and  to  those  who  ministered  to  his 
requirements,  that  his  lot  was  not  as  bad  as  it  might 
have  been.  To  those  familiar  with  his  condition  it  would 
be  difficult  indeed  for  any  but  natures  such  as  his  to 
conceive  reasons  for  gratitude,  but  Mr.  Andrews  saw 
them  and  never  failed  to  express  them.  The  superlative 
spartanism  he  exhibited  throughout  his  illness,  in  fact 
throughout  his  entire  life,  will  long  remain  a  cherished 
memory. 

Mr.  Andrews’  contributions  to  the  electrical  industry, 
as  well  as  to  science  in  general,  were  numerous.  He 
was  one  of  the  loyal  band  of  workers  who  assisted  Mr. 
Edison  in  the  early  electric  light  experiments  at  Menlo 
Park.  N.  J.,  as  well  as  in  the  practical  development  of 
the  electrical  industry  resulting  therefrom.  Had  he  lived 
until  December  next  he  would  have  celebrated  his  Golden 
Jubilee  with  the  industry  he  did  so  much  to  perfect. 
That  he  did  not  is  a  loss  to  science  and  to  those  privileged 
to  call  him  friend.  F.  A.  Wardlaw, 

Secretary. 

Association  of  Edison  Pioo^rs  New  York  City. 
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Tra nsni issio n,  S u bstati o ns 
and  Distribution 

I  he  Lightning  Problem. — By  H.  M. 
Townk. —  This  is  the  second  installment 
ot  a  series  examining  into  the  con¬ 
tributing  factors  of  surge  disturbances 
on  high-tension  lines  ami  an  explanation 
of  the  progress  of  the  studies  in  light¬ 
ning  arrester  protection.  In  this  part 
the  author  discusses  the  influence  of  line 
insulation.  grounded  versus  non- 
grounded  neutral  systems,  system  volt¬ 
age  and  arrester  rating,  control  of  gen¬ 
erators.  accomplishments  desired  of  ar¬ 
resters  and  cathode-ray  oscillograms. 
Several  of  the  latter  are  presented  to 
show  the  action  of  the  pellet  type  ar¬ 
rester  on  steep  impulses  with  and  with¬ 
out  ground  resistance.  Current,  volt¬ 
age  and  power  relationships  with  a 
traveling  wave  are  given  for  several 
conditions. — lilectrical  News  and  Engi¬ 
neering  {  Toronto ) ,  August  1, 

Oeneratton,  Control,  Switching 
and  Protection 

Hrush  Marks  on  Collector  Rings — M. 
Pkkrikr. — On  slip  rings  of  rotary  con¬ 
verters  are  found  sometimes  burn 
mark^  of  very  uniform  appearance  and 
with  regular  spacing.  Studying  this 
phenomenon,  the  author  found  that  such 
marks  are  found  only  on  collector  rings, 
to  which  alternating-current  is  carried 
in  brushes.  Acting  alternately  as  anodes 
and  as  catlunles.  the  brushes  begin  ami 
gradually  enlarge  burn  marks,  the  lo¬ 
cation  and  spacing  of  which  stand  in 
direct  relation  to  circumferential  speed, 
num!)er  of  brushes  and  frequency.  When 
carried  too  far.  these  marks  may  cause 
excessive  hrush  wear,  hut  the  author 
shows  that  with  proper  spacing  and  a 
certain  numlwr  of  brushes  the  appear¬ 
ance  of  these  marks  can  he  entirely 
avoided. — Rej'iie  Generale  de  VElectri- 
cite,  June  IdiV. 

S7vitehing  of  Large  Energies. — F. 
Kesski.ring. — The  results  are  given  of 
experimental  investigations  on  a  large 
scale,  studying  the  complex  phenomena 
of  closing  ami  opening  large  amounts  of 
energy  in  air  and  umler  oil.  In  closing 
a  circuit  initial  sparkover.  the  gradual 
decrea>e  of  resistance,  dynamic  forces 
and  welding  of  cojitacts  have  been  sys¬ 
tematically  investigated.  A  model  ar¬ 
rangement,  with  which  the  dynamic 
forces  on  closing  have  l>een  measured,  is 
of  interest.  Mttch  more  involved,  and 
practically  inaccessible  to  mathematical 
treatment,  is  the  opening  of  circuits. 
Well-planned  experiments  on  a  practical 
scare  are  at  present  the  o!ily  safe 
metluKl  of  approach.  Tests  on  explosion 
cham})er  t>q)e  of  breakers  seem  to  indi¬ 
cate  that  their  u>e  cati  onlv  lie  recom¬ 


mended  up  to  45  kv.,  while  for  higher 
potentials  a  multi-break  switch  is  safer. 
The  author  holds  small  hope  for  the 
vacuum  breaker,  because  an  evaporation 
of  the  electrode  metal  defeats  a  clean 
and  (juick  break.  Up  to  400  megawatts 
were  successfully  ruptured  with  the  air 
breaker,  using  a  high  power  jet  of  com¬ 
pressed  air  into  the  arc  zone.  Good 
results  up  to  12  kv.  and  400  megawatts 
were  obtained  with  the  recently  devel¬ 
oped  “Deion”  air  breaker.  Almost  lim¬ 
itless  energies  can  he  ruptured  under  oil 
with  an  auxiliary  pre-contact  and  an  ad¬ 
justable  resistance,  mechanically  inter¬ 
locked  with  the  breaker  in  such  a  way 
as  gradually  diminish  the  resistance  be¬ 
tween  the  time  the  breaker  moves  from 
the  pre-coTitact  to  the  main  contact,  the 
operating  cycle  requiring  1/3  to  1/2 
.second.  —  Elektrotechnische  Zeitschrift, 
July  11.  193;. 

Electrophysics,  Electro¬ 
chemistry  and  Batteries 

Changes  of  Dielectrics  in  Humid  Air. 
— F.  .\loEN(  H. — The  author  measured 
the  increase  of  weight  and  the  dielec¬ 
tric  loss  angle  of  cable  paper,  wood, 
presshoard  and  Bakelized  paper  after 
lying  for  a  period  of  24  days  in 
an  air  chamber  with  65  per  cent  and 
later  80  per  cent  relative  humidity.  The 
desired  degree  of  humidity  was  kept 
constant  by  means  of  a  calcium  chlo¬ 
ride  solution  and  was  measured  with  a 
hair-hygrometer.  At  65  per  cent  humid¬ 
ity  the  loss  angle  of  presshoard  rose 
from  an  initial  value  of  0.1  within  four 
days  to  a  constant  value  of  0.26,  after 
which  the  humidity  was  raised  to  80  per 
cent,  causing  a  further  increase  of  the 
angle  to  0.53.  Under  similar  treatment 
Bakelized  paper  started  from  0.03  to 
only  0.04  and  0.06  respectively.  The 
measurements  were  made  with  a  Scher- 
ing  hriflge  and  a  frecjuency  of  800 
cycles.  The  test  showed  that  a  pro¬ 
longed  influence  of  80  per  cent  humid¬ 
ity  has  a  far  more  pronounced  effect 
than  submerging  in  water.  It  may  be 
assumed  that  a  test  at  80  per  cent  hu¬ 
midity  resembles  very  closely  that 
amount  of  water  which  fibrous  dielec¬ 
trics  can  possibly  absorb  at  normal  use. 
—  Elektrotechnische  Zeitschrift,  June 
27,  193). 


Motors  and  Control 

E.vf>losion -Proof  Induction  Motors. — 
K.  Toc'hterm.axx. — The  use  of  induc¬ 
tion  motors  with  wound  armature  and 
collector  rings  is  not  permissible  in 
locations  where  explosive  gas  mixtures 
are  present,  such  as  some  coal  mines,  oil 
wells,  gas  plants,  etc.,  unless  special 
provisions  are  made  to  iticlose  the 
brushes  hermeticallv.  Motor  construc¬ 


tions  of  this  type  are  de.scribed  in  the 
present  paper.  According  to  the  serv¬ 
ice,  and,  to  some  extent,  according  to 
the  gas,  several  designs  of  protections 
are  customary.  Methane  and  illuminat¬ 
ing  gas  mixtures  with  air,  causing  less 
violent  explosions,  call  for  a  pressure- 
proof  inclosure  of  slip  rings,  placed 
flying  on  the  motor  shaft,  outside  of  the 
bearing.  Hydrogen-air  explosions  are 
much  more  difficult  to  handle  and 
require  either  the  addition  of  a  laby¬ 
rinth  stuffing  box  or  ventilation  of  the 
inclosure  to  an  outside  room  with 
fresh  air.  Auxiliary  apparatus,  such  as 
starters,  are  of  the  oil-immersed  type 
with  cable  end-bell  connections.  — 
Brown,  Boz'eri  Mitteilungen,  July,  193). 

Heat  Ap plications 
and  Material  Handling 

Application  of  Electric  Water  Heat¬ 
ers. — F.  H.^rtm  axx. — Among  the  vari¬ 
ous  electric  appliances,  domestic  water 
heaters,  operating  during  the  off-peak 
periods,  represent  the  most  desirable 
central-station  load.  As  an  outstanding 
and  probably  world  record  case,  the 
author  mentions  the  city  of  Basil 
(Switzerland),  with  a  population  of 
140, 000.  with  6,100  electric  water  heat¬ 
ers  installed,  representing  12,500  kw. 
The  night  load  in  that  city  is  60  per 
cent  of  the  peak  load.  A  theoretical 
study  is  given  first,  to  show  the  maxi¬ 
mum  rate  at  which  electric  heating  can 
compete  with  gas  and  coal.  Numerical 
examples  are  then  given  to  show  how 
efficiency  and  costs  compare  for  water 
heating  with  these  three  heating 
sources.  .\  very  extensive  discussion  is 
given  of  how  heaters  can  be  equipped, 
installed,  paid  for  and  operated.  To 
avoid  heating  during  peak-load  periods 
time  switches,  telechron  motors,  or  spe¬ 
cially  wired  time  relays  can  be  used.  It 
was  also  attempted  to  switch  heaters  in 
direct-current  supplies  in  and  out  by 
a  momentarily  superimposed  alternating- 
current  impulse.  Where  time  switches 
are  used,  the  cost  of  which  is  somewhat 
high,  a  block  of  houses  can  be  served  by 
one  central  timer. — Rez’ue  Generale  de 
TElectricite,  July  6.  1929. 


Miscellaneous 

Electric  Power  for  Comfort. — Sym¬ 
posium. — This  special  issue  of  the  mag¬ 
azine  is  devoted  to  a  great  variety  of 
small  and  large  domestic  and  public  ap¬ 
plications  of  electric  power  to  ease  the 
Iiurden  of  the  householder,  to  beautify 
home,  office  and  buildings,  to  light  and 
ventilate,  to  advertise  and  to  amuse. 
Twenty-four  articles,  profusely  illus¬ 
trated.  show  the  latest  achievements  and 
most  modern  types  for  all  of  these  vari¬ 
ous  branches  of  daily  life  and  comfort. 
Among  these  110  pages  will  lie  found 
many  novel  devices,  such  as.  for  ex¬ 
ample.  oddly  shaped  illuminating  fix¬ 
tures.  Much  information  is  contained 
in  articles  on  the  electric  equipment  of  a 
large  department  store,  a  modern  mo¬ 
tion-picture  house  and  an  amusement 
park.  —  .4.E.G.  Progress,  June  and 
July,  1929. 
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Book  Reviews 

(Ml. _ 


Electrification  of  Steam 
Railroads 

By  K.  T.  Healy,  New  York:  McOraw- 
Hill  Book  Company,  Inc.  3;H  pages,  Illus¬ 
trated.  Price,  $5. 

The  author  discusses  physical  and 
economic  considerations  involved  in 
steam  railroad  electrification.  Emphasis 
has  been  placed  on  power  supply  con¬ 
tracts,  overhead  distribution  systems  and 
economic  data  as  essential  elements. 

The  author  has  studied  American  and 
European  systems  of  electrification  care¬ 
fully  and  has  not  hesitated  to  express  his 
opinions  in  the  book.  The  treatment 
of  the  technical  engineerinfj  features  is 
thorough  and  well  detailed,  but  the  great 
value  of  the  book  is  the  ever-prevalent 
economic  and  operating  point  of  view 
kept  in  front  of  the  reader.  A  typical 
chapter  on  power  contracts  well  illus¬ 
trates  the  railroad  and  utility  point  of 
view  and  gives  invaluable  pointers  to 
those  concerned  with  this  problem.  The 
book  impresses  the  reviewer  as  being 
the  right  book  at  the  right  time  on  a 
very  important  and  live  subject.  It 
will  prove  useful  to  executives  and  en¬ 
gineers  interested  in  this  topic  and 
should  he  a  valued  text  for  colleges. 


I ntroduction  to  (iolletfe 
Physics 

By  Clinton  Maury  Kilby.  New  York: 
D.  Van  Nwtrand  Co.,  Inc.  34S  page.x,  illus¬ 
trated. 

Very  frequently  a  brief  course  in 
physics  is  given  to  women  and  to  others 
not  specializing  in  this  science.  This 
book  was  written  for  such  college 
courses  and  bridges  the  gap  between 
the  high  school  text  and  the  more 
elaborate  college  texts.  The  author  out¬ 
lines  fundamental  principles  covering 
kinematics,  dynamics  and  hydrodynamics 
in  the  section  devoted  to  mechanics  and 
allocates  other  sections  to  magnetism 
and  electricity,  heat,  sound  and  light. 
The  treatment  is  orthodox  and  thorough 
and  each  chapter  contains  illustrations 
and  problems. 


The  Radio  Manual 

By  Ucorge  E.  Sterling.  New  York:  D. 
Van  Nostrand  Company,  Inc.  pages, 

illustrated.  Price,  $6. 

This  is  a  practical  treatise  on  radio 
and  associated  equipment  and  is  pre¬ 
pared  as  a  textbook  and  guide  for  those 
‘nterested  in  any  pha.se  of  radio.  In  a 
concrete  way  the  author  covers  ele¬ 
mentary  electricity  and  magnetism,  mo¬ 
tors  and  generators,  storage  batteries, 
vacuum  tubes,  transmitters,  modulating 
systems,  radio  hook-ups.  radio  broad¬ 
casting  equipment,  spark  transmitters, 
radio  beacons  and  guides  and  short¬ 
wave  apparatus.  These  chapters  are 
well  illustrated  with  photographs  and 


drawings  and  are  practical  instead  of 
theoretical. 

In  addition  to  the  technical  content 
tlie  author  gives  radio  laws,  traffic 
handling,  radio  scheduling  and  many 
valuable  tables  to  cover  the  commercial 
and  application  aspects  of  the  art.  The 
book  should  prove  very  useful  to  in¬ 
spectors,  amateurs  and  those  desirous  of 
becoming  radio  operators  and  mechanics. 


Standard  H  iring 

By  H.  C.  Cushing,  Jr.,  New  York,  501 
pages,  illustrated.  Price,  $3. 

The  1929  edition  of  this  popular  guide 
to  wiring  for  light  and  power  maintains 
the  standards  of  past  editions.  The  book 
is  completely  revised  to  conform  to  the 
latest  Underwriters’  Cotie  and  contains 
many  explanatory  notes,  sketches  and 
directions  for  helping  those  interested  in 
wiring. 


athematii  al  Tables  and 
Form  u  las 

By  P.  F.  Smith  and  W.  R.  Longley.  New 
York;  John  Wiley  &  Sons,  Ino.  60  pages. 
Price,  $1.60. 

This  popular  group  of  tables  and  for¬ 
mulas  has  been  compiled  to  aid  engi¬ 
neers  and  students  in  solving  problems. 
The  tables  are  well  arranged  and  in¬ 
clude  stjuares,  cubes,  square  rtxits,  cube 
roots,  reciprocals,  trigonometric  func¬ 
tions,  logarithms,  degrees,  radians,  ex¬ 
ponentials  and  hyperbolic  functions. 


Siemens  J ahrbuch ,  1Q2Q 

Issued  by  Siemens  &  Halske  A.-G.  and 
Siemens-Schuokertwerke  A.-G.  Berlin : 
V.D.I.-Verlag  tJ.m.b.H.  644  pages  and 
numerous  illustrations,  including  nineteen 
plates. 

Not  a  statistical  summary  but  a  run¬ 
ning  account  of  electrical  developments 
in  many  fields,  the  book  comprises 
about  40  monographs  in  addition  to 
material  appropriate  to  the  centenary  of 
the  birth  of  Karl  Von  Siemens  and  ex¬ 
tracts  from  letters  written  half  a  cen¬ 
tury  ago  by  Werner  Von  Siemens,  when 
the  latter  was  urging  the  more  general 
intrcKluction  of  arc  lighting.  The  book 
is  therefore  in  a  sense  a  memorial  to 
founders  and  leaders  of  the  great  or¬ 
ganizations  whose  name  it  bears. 

The  historical  reviews  in  many  of 
the  chapters  provide  an  interesting 
background  of  the  past  for  a  general 
survey  of  recent  achievements,  in  which 
the  contributions  of  the  organization 
sponsoring  the  hook  naturally  receive 
adetjuate  but  not  obtrusive  mention.  In 
a  composite  product,  such  as  this,  differ¬ 
ences  of  treatment  are  to  be  expected. 
Some  articles  are  descriptive  and  his¬ 
torical  ;  other  lean  more  toward  techni¬ 
cal  discussion.  Examples  of  the  latter. 


taken  at  random,  are  the  sections  on  the 
efficiency,  depth  of  current  penetration, 
power  factor  and  choice  of  frequency  for 
high-frequency  induction  furnaces, 
ring  fire  on  d.-c.  machine  and  on  turbine 
design.  Chapters  on  X-ray  examination 
of  materials  and  on  the  possibilities  of 
beryllium  exemplify  the  application  of 
new  processes  or  methods. 


Book  Notes 

Proceedings  of  the  iNiteRNATiONAi.  Con¬ 
gress  ON  Illumination.  Easton,  Pa.: 
The  Chemical  Publishing  Company,  1443 
pages,  illustrated.  Price,  $10. 

During  1928  at  the  Saranac  Inn  in  Kew 
York  the  International  Commission  on  Il¬ 
lumination  had  a  meeting  in  conjunction 
with  a  meeting  of  the  Illuminating  Engi¬ 
neering  Society.  This  book  contains 
selected  papers  from  these  two  meetings 
and  presents  illumination  engineering  on  an 
international  scale.  Papers  arc  printed 
in  the  original  languages,  although  con¬ 
tributions  in  English  predominate.  The 
book  gives  a  broad  and  comprehensive  view 
of  the  new  developments  in  illumination 
and  of  the  projects  now  under  way. 

Radio  Receiving  Tubes.  By  J.  A.  Moyer 
and  J.  F.  Wostrel.  New  York:  Mc¬ 
Graw-Hill  Book  Company,  Inc.  292 
pages,  illustrated.  Price,  ^.50. 

This  is  a  practical  work  on  vacuum 
tubes  and  their  applications.  It  covers  the 
construction  of  the  tubes,  fundamental 
electrical  relations,  vacimm  tube  action, 
reactivation  of  the  tubes,  testing  tubes, 
uses  of  tubes  as  detectors,  amplifiers,  oscil¬ 
lation  generators,  specifications  for  tubes,  . 
aneb  the  industrial  applications  of  vacuum 
tubes.  The  treatment  is  sound,  the  style 
good  and  illustrations  help  to  fix  the  con¬ 
tents.  .A.  very  useful  and  practical  book. 

Elements  of  Radio  Communication.  By 
John  H.  Morecroft,  New  York:  John 
Wiley  and  Sons.  Inc.  2%  pages,  illus¬ 
trated.  Price,  $3. 

Professor  Morecroft  has  responded  to 
the  demand  for  a  briefer  and  less  technical 
treatment  of  radio  than  that  used  in  his 
splendid  “Principles  of  Radio  Communica¬ 
tion.”  This  book  is  written  to  supply  the 
demand  for  a  brief,  thorough  and  non- 
inetallurgical  text  on  radio.  It  covers  the 
fundamental  principles  of  electric  and  radio 
circuits  and  discusses  the  equipment,  prac¬ 
tices  and  apparatus  used  in  radio  engineer¬ 
ing  including  radio  telephony.  It  is  not  a 
popular  treatise  in  any  sense  of  the  word, 
but  is  sufficiently  elementary  for  the  stu¬ 
dent  of  radio  to  grasp  tangibly. 

Radio  Telegraphy  and  Telephony.  By 
R.  L.  Duncan  and  C.  E.  Drew,  New 
York:  John  Wiley  &  Sons,  Inc., 
pages,  illustrated.  Price,  $7.50. 

Books  on  radio  are  many  these  days, 
but  there  always  seems  to  be  room,  for 
another.  This  book  is  a  complete  text¬ 
book  on  wireless  communication  written  by 
practical  men  for  practical  purposes.  It 
wastes  little  time  on  general  circuit  theory 
and  electrical  principles,  but  hews  to  the 
line  of  telling  about  the  equipment,  how  it 
works  and  how  it  can  be  used.  It  bolds 
to  principles  as  to  each  piece  of  apparatus 
and  makes  clear  its  limitations,  operation 
and  use  in  communication.  It  is  a  thor¬ 
oughly  good  book  for  radio  engineers  and 
stiidents  of  radio. 
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Starting-Current  Rule  to 
Be  Effective  Next  June 

Electric  Utilities  May  Then  Refuse  to 
Serve  Motors  of  One-third  Horse- 
pozvci  or  Less  Operatinij  at  Nominal 
Rating  of  110  Volts 


Notification  wiii  be  given  on 

January  1,  1930,  to  their  constitu¬ 
ent  companies,  to  motor  manufacturers 
and  to  the  Association  of  Washing  Ma- 
chine  Manufacturers  hy  the  National 
Klectric  Light  Association  and  the 
Ass(x:iation  of  Edison  Illuminating 
Companies  that  after  June  1,  1930, 
electrical  utilities  may  refuse  to  take 
on  their  lines  any  motor  of  one-third 
horsepower  or  less  operating  at  a  nomi¬ 
nal  rating  of  110  volts  which  requires 
more  than  15  amp.  during  the  starting 
period.  The  agreement  arrived  at  says 
that  “all  central  stations  so  desiring 
may  establish  a  rule  requiring  that  all 
alternating-current,  60-cycle  motors  of 
one-third  horsepower  and  less  used  on 
w.ashing  machines,  operating  on  110- 
volt  circuits,  shall  not  require  starting 
current  in  excess  of  15  amp.  as  meas¬ 
ured  hy  a  well-damped  ammeter,  and 
further  that  a  tolerance  factor  of  10  per 
cent  above  this  limit  will  be  permissible 
to  allow  for  variations  from  110  volts  in 
service  voltage  and  in  manufactured 
products.” 

This  decision  was  brought  out  of  a 
meeting  of  the  joint  committee  on  frac¬ 
tional-horsepower  motors  of  the  three 
associations  already  named  and  the 
National  Electrical  Manufacturers’  As¬ 
sociation  held  in  Chicago  on  August  7. 
At  a  meeting  of  the  committee  in 
January.  1929,  the  above  stated  rule 
was  offered  to  be  effective  on 
August  1,  1929,  but  upon  representa¬ 
tions  from  motor  and  washing-machine 
manufacturers  the  date  of  enforcement 
was  not  fixed  and  another  meeting  of 
the  committee  was  scheduled  for  early 
this  month.  The  washing-machine  man¬ 
ufacturers  had  promised  to  make  dili- 
getit  effort  to  apply  a  satisfactory  motor 
to  their  products  and  the  motor  manu¬ 
facturers  to  make  such  a  motor  avail¬ 
able  to  them. 

Substantial  progress  was  evident  in 
the  meeting  of  August  7.  Although 
none  of  the  motor  manufacturers  was  in 
a  nosition  to  get  into  immediate  pro¬ 
duction  aud  make  large  deliveries  of  a 
motor  that  would  comply  with  the  utili¬ 
ties’  requirements,  they  did  indicate  that 
such  a  motor  would  he  available  in  ade¬ 
quate  quantity  by  the  time  the  rule  goes 
into  effect  in  June  of  next  year.  The 
washing-machine  manufacturers  agreed 
also  that  by  that  date  they  would  have 
had  time  to  apply  the  newly  developed 
motors  to  their  products. 

Throughout  the  discussion  which  took 


place  in  the  meeting  of  August  7  it  was 
assumed  generally  that  this  would  be 
the  last  session  of  the  joint  committee, 
and  since  no  arrangements  were  made 
for  further  meetings  and  no  reasons  for 
such  meetings  brought  forth,  it  was 
assumed  by  those  present  that  the  com¬ 
mittee  was  dissolved,  its  function  having 
been  accomplished  by  the  agreement. 

Thus  is  ended  a  controversial  sit¬ 
uation  that  has  existed  for  a  number 
of  years.  With  the  application  of  the 
starting-current  rule  as  affecting  wash¬ 
ing-machine  motors  the  electric  utilities 
will  be  in  a  position  to  protect  them¬ 
selves  against  voltage  dips  imposed  by 
motor  devices  used  on  lighting  service 
lines.  It  is  not  expected  that  this  rule 
will  have  a  hard-and-fast  application  on 
every  utility  system  in  the  country,  be¬ 
cause  there  are  many,  particularly  in 
the  medium-sized  and  smaller  towns, 
which  do  not  suffer  greatly  from  the 
effect  of  motor-starting  current  on  volt¬ 
age  regulation.  However,  it  is  believed 
that  the  utilities  in  the  larger  centers 
will  see  a  minimization  of  the  number 
of  complaints  from  this  source. 


General  Jadwin  Favors  Hydro 
Project  on  Potomac 

Recommendation  that  a  preliminary 
permit  be  granted  the  Potomac  River 
Corporation  of  Wilmington.  Del,,  for 
ultimate  development  of  a  hydro-electric 
power  project  at  Great  Falls,  on  the 
Potomac  River,  near  Washington,  was 
made  to  the  Federal  Power  Commission 
hy  Major-General  Jadwin  just  before 
he  retired  as  chief  of  army  engineers. 

In  his  report,  which  was  submitted 
last  week,  General  Jadwin  declared  it 
was  his  judgment  that  the  Potomac 
River  Corporation’s  application  for  a 
preliminary  permit  only  should  be  ap¬ 
proved,  but  “subject  to  certain  provi¬ 
sions  for  the  protection  of  navigation 
and  park  development.”  Under  the  law 
no  permit  may  be  issued  by  the  com¬ 
mission  until  further  action  has  been 
taken  by  Congress  after  consideration 
of  reports  to  be  submitted  by  the  Na¬ 
tional  Capital  Park  and  Planning  Com¬ 
mission  and  the  Power  Commission. 

Three  applications  for  power  develop¬ 
ment  on  the  Potomac  came  before  Gen¬ 
eral  Jadwin — one  by  Stineman  &  Quick 
for  two  dams,  one  at  High  Island  and 
one  at  Plummers  Island ;  one  by  the 
South  Branch  Power  Company  for  cer¬ 
tain  storage  reservoirs  and  two  power 
platits,  one  at  Great  Falls  and  one  at 
Chain  Bridge,  and  that  of  the  Potomac 
River  Corporation,  which  is  substan¬ 
tially  the  same  as  that  of  the  South 
Branch  Power  Company,  except  that  it 
includes  also  a  power  plant  at  Harper’s 
Ferry. 


A.S.A.  Approves  Code 

Grounding  Regulations  of  Nezv  Edition, 
Which  Coincide  zvith  Those  Prior  to 
1928,  Thought  Satisfactory  for  the 
Present  at  Least  ’ 

Approval  of  the  1929  edition  of 

-the  National  Electrical  Code  as  an 
American  standard  by  the  American 
Standards  Association  has  been  de¬ 
clared,  and  copies  of  this  edition  will 
l>e  available  about  October  1  from  the 
association  of  the  National  Board  of 
Fire  Underwriters.  Supplies  may  l)e 
ordered  now  from  the  association  at 
29  West  Thirty-ninth  Street,  or  the. 
lx)ard,  85  John  Street,  New  York.  The 
new  edition  is  the  fifteenth  revision. 

Speaking  of  the  1929  code.  Major 
H.  S.  Bennion,  director  of  engineering 
with  the  National  Electric  Light  .Asso¬ 
ciation,  .said  this  week  to  a  representa¬ 
tive  of  the  Electrical  World; 

“It  will  be  recalled  that  the  revision 
of  the  National  Electrical  Code  which 
was  made  in  1928  failed  to  receive  ap¬ 
proval  as  an  American  standard  on  ac¬ 
count  of  objections  which  were  raised 
to  the  grounding  rules  that  it  con¬ 
tained.  These  objections  came  prin¬ 
cipally  from  electric  light  and  power 
sources,  but  there  was  a  general  ap¬ 
preciation  of  the  fact  that  the  grounding 
rules  contained  in  the  1928  edition  had 
not  received  the  study  that  appeared  to 
be  necessary  liefore  such  radical  changes 
could  be  successfully  applied  in  prac¬ 
tice.  On  account  of  this  situation  it 
was  decided  to  bring  out  a  further 
revision  of  the  National  Electrical  Code 
during  the  year  1929  wherein  the 
grounding  rules  would  be  of  a  character 
.satisfactory  to  all  concerned.  This  was 
actually  effected  by  a  return  to  the 
grounding  rules  that  had  appeared  in 
the  code  prior  to  the  1928  revision.  The 
grounding  rules  in  the  1929  edition 
are  in  all  important  respects  the  same 
as  those  of  the  1925  code  with  its  1926 
supplement,  and  they  have  the  further 
advantage  of  appearing  in  an  im¬ 
proved  editorial  form  so  that  there 
should  be  little  mi.sunderstanding  now 
as  to  what  the  grounding  reijuirements 
of  the  code  may  be. 

“No  doubt  the  grounding  question 
will  receive  further  consideration  in 
future  revisions  of  the  National  Elec¬ 
trical  Code,  but  meanwhile  the  1929 
edition  of  the  code,  which  enjoys  the 
support  of  all  interested  parties  and 
which  has  lieen  fully  approved  as  an 
American  standard,  will  contain  ground¬ 
ing  rules  that  may  safely  be  applied.” 

The  code  was  drafted  by  a  sectional 
committee  under  the  sponsorship  of  the 
National  Fire  Protection  Association. 
This  electrical  committee  contains  75 
members  and  alternates  representing  36 
national  and  local  organizations. 
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Solicitor  Russell’s  Views  Not  Drastic 

Newspapers  Drew  Unwarranted  Conclusions  from  Opinions  of  the 
Power  Commission’s  New  Counsel  on  Pre-License 
Claims  of  Cumberland  F  alls  Applicant 

By  Paul  Wooton 

Washinaton  Com-espondent  for  the  Elexttrical  World 


Three  opinions  on  the  “legitimate 
cost  of  construction  projects”  ren¬ 
dered  recently  by  Charles  A.  Russell, 
solicitor  for  the  Federal  Power  Com¬ 
mission,  have  been  made  the  basis  of 
numerous  newspaper  articles,  in  most 
of  which  unwarranted  conclusions  were 
drawn  with  respect  to  the  Cumberland 
Falls  project  in  Kentucky  and  with 
respect  to  valuation  in  general.  Owing 
to  the  fact  that  it  is  the  practice  of  "rhe 
commission  not  to  make  public  an 
opinion  of  this  sort  until  the  applicant 
shall  have  had  an  opportunity  to  present 
his  views  on  the  points  raised.  Mr. 
Russell’s  conclusions  were  not  given  out 
at  the  commission’s  offices.  Copies, 
however,  were  sent  to  Senator  Couzens 
of  Michigan  in  re.sponse  to  a  request 
from  him.  On  their  receipt  he  turned 
the  documents  over  to  the  press. 

Newspapers  unfriendly  to  the  Cum- 
herland  Falls  project  thus  had  a  new 
opportunity  to  attack  the  Cumberland 
Hydro-Electric  Company  and  the 
Middle  West  Utilities  Company.  In 
other  instances  the  report  was  made 
the  basis  for  articles  indicating  that 
there  is  an  acute  need  for  the  early 
settlement  of  unaudited  claims  of  proj¬ 
ects  awaiting  license,  these  claims  ap- 
pro.ximating  a  billion  dollars.  The  fact 
that  only  an  insignificant  proportion  of 
this  total  is  in  question  was  not  men¬ 
tioned.  When  the  full  text  of  the 
opinions  prepared  by  Mr.  Russell 
l)ecame  available  it  was  apparent  that 
their  purport  had  been  misinterpreted. 
They  advance  nothing  drastic  and 
simply  raise  points  which  may  be 
answered  satisfactorily  by  the  applicants 
for  a  license  at  Cumberland  Falls. 

The  fact  that  the  new  solicitor  comes 
from  the  Bureau  of  Valuation  of  the 
Interstate  Commerce  Commission  has 
led  some  to  the  thought  that  he  has 
l)een  inclined  to  look  at  the  intrastate 
electrical  industry  through  the  same 
glasses  that  he  used  in  connection  with 
the  valuation  of  the  properties  of  the 
interstate  transportation  industry.  There 
is  nothing  in  the  opinions  just  made 
pnl)lic.  however,  to  indicate  this  point 
of  view. 

Press  comment  describes  the  two 
items  of  $250,000  claimed  in  the  Cum- 
l)erland  Falls  case  as  having  been 
rejected.  One  of  the  items  covers  the 
purchase  of  30,000  shares  of  stock  in 
the  Cumberland  River  Power  Company 
to  he  issued  to  the  Middle  West  Utilities 
Company  and  the  Cumberland  Hydro- 
Electric  Company.  This  was  to  pay  for 
the  option,  engineering  reports,  license 
and  rights.  Whether  or  not  this  first 
item  of  $250,000  will  be  eliminated 
from  the  fixed  capital  account  will  be 
determined  after  the  company  has  had 
an  opportunity  to  present  its  side  of 
the  case.  This  same  process  is  being 


followed  in  a  number  of  other  pending 
cases  that  have  reached  the  .same  stage 
as  the  Cumberland  Falls  project.  The 
extent  of  the  obligation  in  connection 
with  the  item  mentioned  is  not  clear 
from  the  papers  which  have  been  sub¬ 
mitted  in  the  case.  It  will  l)e  incumbent 
on  the  applicant  to  demonstrate  that  it 
represents  an  out-of-pocket  expenditure. 

The  other  $250,000  covers  the  esti¬ 
mated  cost  of  lands  to  be  turned  over 
to  the  State  of  Kentucky  for  park 
purposes.  The  conclusion  of  the 
solicitor  that  it  is  not  admissible  as  a 
part  of  pre-license  ’cost  is  certain  to  lie 
challenged. 

It  is  evident  from  the  nature  of  the 
opinions  that  Mr.  Russell  is  attempting 
without  fear  or  favor  to  lay  down  a 
strict  legal  interpretation  of  the  federal 
power  act  and  the  court  decisions  defin¬ 
ing  its  application.  If  his  conclusions 
are  wrong,  it  is  pointed  out,  they  can 
be  upset  by  court  action.  If  they  are 
right,  they  will  stand  unless  Congress 
enacts  new  legislation. 

AVith  reference  to  overhead  allow¬ 
ances,  Mr.  Russell  obviously  realizes 
that  no  set  rule  can  apply  to  all  power 
projects,  but  that  each  case  must  l>e 
decided  on  its  merits.  Railroads  are 
subject  to  a  national  code,  but  on  such 
matters  as  power  and  irrigation,  on 
which  the  laws  are  different  in  each 
state,  no  fixed  law  can  be  laid  down  as 
applying  to  all  developments. 

Mr.  Russell  directs  Mr.  King,  the 
commission’s  chief  accountant,  to  find 
the  “actual  legitimate  cost  of  construc¬ 
tion”  to  be  u-sed  as  a  basis  for  licensing 
terms.  He  directs  that  lump  sum  or 
percentage  overheads  for  engineering, 
supervision,  management,  financing, 
development,  etc.,  are  to  be  eliminated 
from  capital  accounts.  However,  he 
states,  overhead  items  which  are  an 
actual  cost  of  the  tangible  property  may 
be  admissible  if  they  are  shown  to  be 
necessary  and  proper. 

Mr.  Russell  briefs  his  opinion  on  the 
inclusion  of  $250,000,  or  any  part  of 
said  sum,  under  contract  between  the 
Kentucky  State  Parks  Commission  and 
the  Cuml)erland  River  Power  Company 
as  follows; 

As  to  the  amount  of  money  represented 
by  a  fixed  price  per  acre  applied  to  the 
lands  owned  by  the  company,  it  would 
appear  that  such  is  simply  a  permit  of  the 
use  by  the  public  of  the  lands  within  the 
project  area.  The  company  pays  nothing 
ior  this  other  than  what  has  already  been 
paid  or  may  be  paid  for  the  lands  as  a  part 
of  the  project;  it  does  not  dispose  of  the 
lands :  the  proposed  use  of  the  lands  will 
not  interfere  with  the  operation  of  the 
project  and  is  simply  a  gratuitous  gift  or 
concession  on  the  part  of  the  company 
which  does  not  cost  it  anything,  and,  there¬ 
fore,  it  is  my  opinion  that  in  so  far  as 
such  sum  represents  the  price  per  acre,  as 


illustrated,  that  sum  is  entirely  out  of  the 
picture  and  should  not,  as  such,  under  any 
circumstances  be  included  in  the  pre-license 
cost,  or  in  any  cost  at  any  time,  as  it  does 
not  represent  any  “actual  legitimate  cost 
of  construction”  within  the  purview  of  the 
act. 

As  to  the  balance  of  the  $250,000,  no 
part  of  which  has  yet  been  paid — and  there 
is  no  indication  as  to  when  it  will  be  paid 
— such  part  is  no  part  of  the  pre-license 
cost  of  this  account.  It  should  not  be  con¬ 
sidered  in  any  manner  at  this  time;  it  has 
no  place  in  the  accounting  for  the  cost  of 
this  project  until  when  and  at  such  time  as 
the  company  shall  eventually  spend  any 
money  on  the  lands,  bridges  and  highways 
or  in  the  purchase  of  land  as  contemplated 
by  the  contract.  To  insert  such  an  item 
in  the  pre-license  cost  at  this  time  would 
be  pure  conjecture  and  guess  and,  in  addi¬ 
tion  to  that,  without  any  legal  basis  or 
foundation  for  such  inclusion. 

It  is  therefore  my  opinion  that  in  so  far 
as  the  pre-license  cost  is  concerned  to  this 
applicant,  no  part  of  the  plan  under  the 
contract  mentioned  should  be  included  in 
the  pre-license  cost  of  this  project.  When 
and  if  the  company,  or  its  successors  or 
predecessors,  pay  out  any  money  under  the 
terms  of  this  contract,  that  question  can 
be  decided  when  the  question  arises,  but  it 
is  not  now  before  the  Federal  Power  Com¬ 
mission  for  a  decision  except  as  to  its  entire 
elimination. 

In  a  further  opinion  he  .says  regard¬ 
ing  a  contract  of  October  12,  1925,  for 
$250,000  by>  the  Cumberland  River 
Power  company  “to  pay  for  option,  en¬ 
gineering  reports,  license  and  rights, 
and  of  the  undertakings  of  the  Middle 
West  Utilities  Company  and  Cumber¬ 
land  Hydro-Electric  Power  Company.” 

It  is  therefore  my  opinion  from  a  care¬ 
ful  review  of  all  of  the  facts  in  this  case 
that  this  item  of  $250,000  should  be  entirely 
eliminated  from  the  fixed  capital  account 
in  the  pre-license  estimate  of  this  applicant, 
unless  the  applicant  can  show  actual  cost 
which  actually  entered  into  the  “actual  cost 
of  construction”  of  the  project.  Such  item 
or  items,  determined  by  this  commission, 
should  be  added  to  the  capital  account,  if 
any  are  shown. 

In  still  another  opinion  to  Mr.  King 
Mr.  Russell  says : 

From  a  review  of  the  decisions  of  the 
court,  which  must  be  followed,  supported 
by  the  arguments  presented  in  the  House 
at  the  time  of  the  passage  of  the  bill,  the 
reading  of  the  act  can  lead  to  but  one  con¬ 
clusion,  and  that  is,  that  here  is  the  sj^cific 
direction  to  the  Federal  Power  Commission 
to  insert  in  capital  accounts  the  actual 
legitimate  cost  of  construction  limited  to 
the  actual  amount  of  money  paid  therefor. 
This  automatically  dispenses  with  the  prop¬ 
osition  that  there  can  be  included  in  these 
capital  accounts  lump  sums  of  percentage 
overheads  for  engineering,  supervision, 
management,  financing,  development,  etc. 
Such  items  cannot  and  must  not  be.included. 

However,  under  the  rule,  any  item  of 
actual  cost  of  tangible  property  as  an  over¬ 
head,  supported  by  evidence  that  it  consti¬ 
tutes  an  actual  cost  of  the  construction, 
may  be  included.  Portions  of  pay  and 
actual  expenses  of  general  officers  and 
clerks  may  likewise  be  included  when  it  is 
shown  that  the  same  are  an  actual  cost  of 
construction  and  when  it  is  shown  that 
such  were  necessary  and  proper.  The  inclu; 
sion  of  the  items  mentioned  in  the  fore¬ 
going  paragraph  should  be  governed  by  the 
facts  in  each  case  and  no  general  rule  can 
be  made  to  fit  each  separate  project. 
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Nebraska  Franchise  Tax 

Public  Service  Conlpanics  Also  Suffer 
from  Additional  Lerdes  in  Assessed 
Valuation — Street  Raihvays  Exempt 
from  Impost 

For  the  first  time  in  the  historj*  of 
Nel)raska  the  State  Board  of  Assess¬ 
ment  and  E(juaIi/.ation  has  voted  to  tax 
franchises.  After  a  series  of  heariiifjs, 
the  fK)ard  has  announced  that  it  will  tax 
the  various  public  service  companies  op¬ 
erating  in  the  state  a  total  of  $4,888,812 
on  their  franchises  and  in  addition  has 
ordered  an  increase  of  10  per  cent  in 
their  assessed  valuation.  Only  street¬ 
car  companies  are  exempted,  on  the 
ground  that  they  j)ay  no  divitlends. 

One  hundred  and  eighty  companies 
are  taxed  on  franchises  against  two 
assessments  in  1028.  This  valuation 
<lot's  not  include  an  increase  of  $.1.3()6,- 
O.Sfi,  Or  20  per  cent,  in  the  assessed  valu¬ 
ation  of  the  physical  property  of  tele¬ 
phone  com])anies,  nor  .-in  increase  of 
$2,030,002,  or  10  per  cent,  in  the  as- 
sesse<l  valuation  of  light  and  power  com¬ 
panies.  nor  an  increase  of  30  per  cent, 
or  $410,280,  in  the  assessed  valuation  of 
the  two  telegraph  conlpanie^.  the  West¬ 
ern  Union  and  Postal  Telegraph. 

The  Nebraska  Power  Company  of 
Omaha  ami  the  Northwestern  Bell  Tele¬ 
phone  Company  of  Omaha  head  the  list, 
each  with  a  fratichise  assessed  valuation 
of  $1  .(K)0,000.  'The  lowa-Nehraska 
Light  &  Power  Company.  Lincoln,  is 
assessetl  on  $750,0(M>  franchise  value; 
the  Central  Power  Company.  Crand 
Island,  on  $4(K),(XMI;  Beatrice  Power 
Company.  Beatrice,  on  $4(MXK1;  Gage 
County  Electric  Company.  Beatrice,  on 
$.S0,(K)():  .'southern  Xei)raska  Power 
Company  on  $100.(KM),  ;ind  Interstate 
Power  Company  on  $100,000. 

The  Western  Lhiion  Telegraph  Com¬ 
pany,  the  Lincoln  Telephone  &  Tele¬ 
graph  Company  and  two  .Saunders 
('ounty  taxpayers  have  taken  the  matter 
into  court,  but  unofficial  information  is 
that  the  power  and  light  companies  of 
the  state  will  not  appeal  from  the 
btxird’s  action,  which  was  prompted  by 
an  opinion  of  the  Attorney-General  that 
it  not  only  had  the  right  but  that  its 
duty  was  to  value  franchises. 

Scenic  Issue  at  Goshen  Pass, 
Va.,  as  Utility  Sees  It 

Inasmuch  as  the  State  Corporation 
tTonimission  of  Virginia  has  decided 
that  it  is  without  jurisdiction  to  grant 
or  refuse  a  license  for  the  proposed 
erection  of  a  dam  and  water-power 
project  at  or  near  Goshen  Pass,  in 
Rockbridge  County,  the  question  of 
going  forward  with  the  project  becomes 
of  a  private  nature,  Floyd  W.  King, 
executive  vice-president  of  the  Virginia 
Public  Service  Company,  says  in  a 
statement  to  the  press.  While  the  ap¬ 
plication  of  the  company  for  a  license 
was  before  the  commission,  nearly  five 
thousand  citizens  from  many  parts  of 
the  state  petitioned  the  commission  to 
grant  one.  Mr.  King  asserts.  Such 


opposition  as  was  entered  came  from 
those  who  wanted  to  maintain  the 
existing  scenic  and  historic  status  at 
Goshen  Pass. 

“However  patriotic  may  have  been 
the  motive  of  objectors,  it  lacked  the 
element  f)f  fairness  to  the  property 
(jwners.  The  land  involved  has  a  value 
for  but  two  things — water  power  and 
scenery.  If  u>ed  for  water-power  pur¬ 
poses.  the  owners  will  he  paid  for  it. 
If  used  or  reserved  for  scenery,  the 
owners  should  he  paid  for  it  by  those 
who  want  it  for  that  puri)Ose,”  Mr. 
King’s  statement  declares.  He  therefore 
offers  to  acquire  all  the  lands  and  rights 
necessary  for  his  company’s  project  and 
to  turn  them  over  to  any  respfmsihle 
contracting  parties  prior  to  October  1 
for  00  per  cent  of  the  company’s  ex¬ 
penditure  on  its  project  tip  to  that 
time,  provided  that  the  land  is  deeded 
to  the  state  for  public  use  as  a  park. 
If  this  suggestion  is  not  acted  upon. 
Mr.  King  says  the  company  will  go 
ahead  with  its  plant,  though  it  will 
make  every  reasonable  effort  to  preserve 
the  scenic  accessories. 

A.  G.  &  E.  Completes  Last 
Link  in  Five- State  NetAvork 

One  of  the  longest  high-tension  trans¬ 
mission  systems  yet  built  under  one 
ownership — that  of  the  .American  Tias  & 
Electric  Company,  extemling  from  Lake 
Michigan  through  Indiana.  Ohio  and 
West  Virginia  to  the  Virginia-North 
Carolina  line,  with  extensive  intercon¬ 
nections  both  with  its  own  branch  lines 
and  with  the  lines  of  other  conqianies 
throughout  that  stretch  of  territory — 
has  just  l>een  completed  through  the 
energizing  of  the  last  link — that  from 
the  company’s  Philo  ( Ohio )  plant  to 
Fostoria,  Ohio,  a  distance  of  about  112 
miles.  With  the  addition  of  this  link 
the  company  has  an  unbroken  132-kv. 
transmission  line  extending  for  980 
miles. 

The  American  Gas  &  Electric  line 
begins  at  New  Carlisle.  Ind..  where  an 
Insull  system  line  from  Chicago  is  tied 
in.  and  runs  through  .‘south  Bend  and 
near  Fort  Wayne,  Ind.,  to  Lima.  Ohio, 
thence  to  Fostoria  and  Philo,  Ohio, 
across  the  Ohio  River  at  Rutland, 
through  Logan,  W.  Va.,  to  Glenlyn, 
Roanoke  and  Danville,  Va.,  and  extends 
to  Raleigh,  N.  C.,  over  the  National 
Power  &  Light  lines. 

In  addition  to  its  unbroken  main  line, 
the  system  has  300  more  miles  of 
high-tension  transmission  lines,  to  say 
nothing  of  thousands  of  miles  of  smaller 
capacity.  Its  chief  branch  lines  run 
from  near  Fort  Wayne  to  Marion  and 
Muncie,  Ind.;  from  Philo  to  Canton  and 
Windsor.  Ohio;  from  Rutland  to  Ports¬ 
mouth,  Ohio;  from  Keystone.  Va..  to 
Kingsport.  Tenn.,  and  from  Roanoke  to 
Lynchburg,  Va.  Over  the  lines  of 
other  companies  _  it  connects.^  with 
Toledo,  Cleveland  and  Pittsburgh.  The 
company  is  now  building  additional 
high-tension  links  from  Twin  Branch. 
Ind.,  to  Benton  Harbor,  Mich.,  and  from 
Logan,  W.  Va.,  to  Hazard.  Ky. 


New-Kanawha  Company 
Alters  Hydro  Plans 

Company  Xoio  Desires  to  Erect  One 
Generating  Plant  Instead  of  Tzeo, 
Building  Three-Mile  Tunnel — Sand- 
sfone  Tails  Permit  Granted  by  State 

THREE-MILE  tunnel  under  ilie 
bills  at  Hawk’s  Nest,  diversion  of 
a  portion  of  New  River  through  it  and 
the  erection  of  a  single  power  plant  at 
the  outlet  constitute  the  revised  plan 
of  the  New-Kanawha  Power  Company, 
as  officially  made  known  by  the  filing 
of  a  petition  with  the  Public  Service 
Commission  of  West  Virginia  seeking 
authority  to  amend  the  company’^ 
original  permit  for  the  con.struction  of 
two  dams  and  two  power  plants.  .As 
originally  planned  and  authorized,  the 
New-Kanawha  Power  Company  was  to 
construct  two  tunnels,  one  at  Hawk’s 
Nest  and  the  other  in  the  vicinity  of 
Gauley  Bridge,  and  power  plants  at  the 
outlet  of  each  tunnel,  each  with  a  ma.x- 
imum  capacity  of  50,1)00  hp.  and  an 
average  capacity  of  36,000  hp.  The 
Hawk’s  Nest  tunnel  was  to  allow  a  fall 
of  80  ft.  and  the  Gauley  tunnel  was 
to  allow  a  fall  of  68  ft.,  making  a  total 
fall  of  148  ft.  By  the  new  plans  the 
same  total  fall  will  be  obtained  from  the 
one  long  tunnel  and  the  single  power 
plant  will  produce  as  much  as  the  two 
smaller  plants,  it  was  stated.  V’ice- Presi¬ 
dent  L.  H.  Davis  told  the  commission 
that  15-ft.  cre.st  gates  would  be  added 
to  the  height  of  the  dam  at  Hawk’s 
Nest,  thereby  improving  the  plant’s 
efficiency  in  fl(x>d  control. 

The  revised  plans  also  eliminate  the 
necessity  of  constructing  two  dams,  one 
at  the  entry  near  Hawk’s  Nest  and  the 
second  dam  at  the  Gauley  entry.  Flood 
danger  from  the  Kanawha  would  he 
greatly  lessened,  it  was  pointed  out  to 
the  commission  by  O.  AI.  Jones,  chief 
engineer,  by  the  elimination  of  the 
Gauley  timnel  and  dam.  The  commis¬ 
sion  was  also  told  that  the  extra  cost  of 
the  longer  tunnel  and  higher  gates 
would  be  more  than  offset  by  the  savings 
effected  by  abandoning  the  second  dam. 

The  New-Kanawha  Power  Com¬ 
pany  is  a  subsidiary  of  the  Union  Car¬ 
bide  &  Carbon  Company  of  New  York, 
which  operates  subsidiary  plants  at 
South  Charleston,  Glen  Ferris  and 
several  other  sections  of  the  Kanawha 
Valley.  The  power  to  be  generated  at 
the  proposed  new  plant  will  be  used  in 
manufacturing  plants  to  be  erected  by 
the  company,  the  principal  plant  being 
scheduled  for  erection  at  Boncar  on  land 
already  owned  by  it. 

-Another  application  of  the  New- 
Kanawha  company,  for  permission  to 
build  a  dam  at  Sandstone  Falls  on  the 
New  River,  has  ju.st  been  granted  by 
the  commission.  This  dam  will  be  built 
to  a  height  of  10  ft.  above  the  falls, 
with  floodgates  7  ft.  6  in.  in  height. 
The  capacity  of  the  plant  is  estimated 
at  27.000  lip.  The  dam  and  power 
house  will  be  in  the  Green  .Sulphur  dis¬ 
trict.  Summers  County,  and  the  Rich¬ 
mond  district.  Raleigh  County.  A  total 
of  468  acres  will  be  flooded. 
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Aluminum  Company  of 
America’s  Plans 

Its  Neiv  Tennessee  River  Development 
It’ ill  Involve  Seven  Dams  in  Xorth 
Carolina  and  One  in  Tennessee  at 
Ultimate  Cost  of  $125,00(010(1 

Definite  announcement  is  re¬ 
ported  from  North  Cart)lina  of  the 
lonjf-kx)ked-for  plans  of  the  Aluminum 
Company  of  America  for  a  great  hydro¬ 
electric  power  development  on  the  head¬ 
waters  of  the  Tennessee  River  and  its 
branches.  Eight  dams  are  to  he  con¬ 
structed.  seven  of  which  are  to  be  in 
North  Carolina,  in  the  vicinity  of  Bryson 
City,  and  the  other  one  in  'I'ennessee. 
While  no  estimated  output  of  energy  is 
reported,  this,  engineers  are  quoted  as 
saying,  will  exceed  that  obtained  from 
Niagara  Falls.  The  ultimate  cost  of  the 
development  is  put  at  $125,(X)().()00.  The 
first  plant  is  to  be  built  at  Fontana, 
N.  C.,  and  others  will  follow  at  Bushnell, 
Needmore  and  Aquone  in  that  state. 
.Some  of  the  sites  are  already  partly 
developed. 

The  dam  at  Fontana  will  back  water 
to  Bushnell,  where  plans  call  for  the 
erection  of  two  dams  near  the  junction 
of  the  Tuckaseegee  and  the  'I'ennessee. 
Water  will  be  backed  to  a  point  near 
Bryson  City,  on  the  Tuckaseegee,  and  a 
power  plant  will  he  huilt  at  this  point. 
The  dam  at  Needmore  will  back  water 
into  Macon  County  for  several  miles, 
and  the  dam  on  the  Nantahala  River  at 
.\(luone  will  create  a  lake  extending 
several  miles  up  the  river.  The  natural 
fall  of  the  Nantahala  from  .\quone  to 
Nantahala  Station,  the  probable  site  of 
a  power  house,  is  more  than  80  ft. 
Construction  of  the  plants  will  require 
the  relocation  of  20  miles  of  track  of  the 
Southern  Railway,  western  branch,  and 
the  damming  of  streams  will  wipe  out 
six  or  eight  small  towns. 

Recent  formation  of  the  Nantahala 
Power  &  Light  Company,  with  principal 
offices  at  Bryson  City  and  an  authorized 
capital  stock  of  $10,000,000,  is  declared 
to  be  a  step  in  the  plans  of  the  Alumi¬ 
num  company,  which,  it  is  presumed, 
will  manufacture  power  for  sale,  though 
no  announcement  to  that  effect  is  made. 
The  Aluminum  Company  of  America 
has  two  big  power  plants  on  the 
Yadkin  River,  in  the  central  part  of 
North  Carolina.  The  power  from  one 
of  these  is  used  in  the  operation  of  its 
aluminum  plant  at  Badin,  N.  C.,  while 
that  from  the  other  is  sold  to  the  Duke 
Power  Company. 


Pre-License  Expenditure  on 
Conowingo  Yet  Unsettled 

Three  public  commissions  must  co¬ 
operate  in  fixing  the  amount  which  the 
Susquehanna  Power  Company  may  be 
allowed  to  place  on  its  books  as  repre¬ 
senting  the  expenditures  it  made  in 
promoting  the  Conowingo  development 
in  the  pre-license  period,  according  to 
Harold  E.  West,  chairman  of  the  Mary¬ 
land  Public  Service  Commission.  The 


commissions  are  the  Federal  Power 
Commission,  the  Pennsylvania  Public 
Service  ('ommission  and  the  .Maryland 
I’ublic  Service  Commission. 

Difficulties  of  getting  these  three 
bodies  to  work  in  unison  have  thus  far 
prevented  the  establishment  of  a  figure 
for  pre-license  expenditures  by  the  Sus- 
(|uehanna  company.  A  committee  of 
experts  working  for  the  three  commis¬ 
sions  has  placed  the  maximum  amount 
to  be  allowed  for  pre-license  period  ex¬ 
penditures  at  lielow  $4.()(M),(MM).  The 
total  which  the  company  has  been  al¬ 
lowed  for  all  expenditures  except  those 
of  the  pre-license  ])eriod  is  approxi¬ 
mately  $52.()(H).(XX). 


Washington  Electric  Company 
to  Develop  192,000  Hp. 

An  ultimate  expenditure  amounting 
to  approximately  $20,000,000  is  fore¬ 
shadowed  by  the  preliminary  permit 
granted  by  the  Federal  Power  Com¬ 
mission  to  the  Washington  Electric 
Company  of  Seattle,  a  Puget  Sound 
Power  &  Light  Company  subsidiary,  for 
its  Rock  Island  power  project  on  the 
Columbia  River  at  a  site  near  We¬ 
natchee.  Wash. 

Plans  for  the  development  of  the 
initial  unit,  to  cost  $12,000,000,  must 
wait  on  the  granting  of  the  federal 


ENTHUSIA.SM  not  warranted  by 
analysis  is  attributed  by  Colonel 
Edward  C.  Carrington,  chairman  of  the 
Great  Lakes-Hudson  Waterways  Asso¬ 
ciation,  to  the  backers  of  a  proposal  to 
incorporate  the  Federal  Ship  Company, 
with  a  capital  of  $500,000,000,  to  finance 
a  waterway  between  the  Great  Lakes 
and  the  .Atlantic  by  using  the  St.  Law¬ 
rence  River  and  a  New  York  State 
ship  canal. 

I  he  organization  of  which  Colonel 
Carrington  is  the  head  is  sponsoring  the 
linking  of  the  Great  Lakes  and  the 
Atlantic  by  an  all-American  route  in 
opposition  to  the  St.  Lawrence  route. 
In  the  latter  plan  as  now  projected, 
which  will  be  brought  before  Congress 
next  fall  in  a  bill  introduced  by  Repre¬ 
sentative  Daniel  A.  Reed  of  New  York, 
an  international  waterway  would  be 
created  and  the  cost  of  the  project  would 
lie  amortized  by  the  returns  from  hydro¬ 
electric  power  which  would  be  developed 
from  the  Niagara  and  St.  Lawrence 
Rivers.  Millard  F.  Bowen  is  one  of 
the  sponsors  and  spokesman  for  the 
project.  He  declares  that  the  pending 
treaty  with  Canada  for  the  further  util¬ 
ization  of  the  power  resources  of  the 
Niagara  River  should  be  defeated  and 
that  he  intends  to  fight  its  ratification, 
maintaining  that  water  needed  for  navi¬ 
gation  should  not.  be  taken  for  power. 


license.  \Y.  H.  McGrath,  vice-president 
of  the  Puget  Sound  company,  stated,  but 
preliminary  studies  of  the  situation  con¬ 
template  erection  of  a  low  dam  at  Rock 
Island  for  the  generation  of  72.CKK)  hp. 
in  the  initial  unit  and  transmission  of 
this  power  to  Seattle  over  two  new  lines 
crossing  the  Cascade  Mountains. 

Ultimate  development  of  the  site. 
Mr.  McGrath  said,  would  entail  a  prob¬ 
able  increased  expenditure  of  around 
$8,0()().0(K)  and  would  provide  for  the 
production  of  192.(HK)  hp.,  to  lie  dis¬ 
tributed  over  the  company’s  system  in 
.Seattle  and  elsewhere  in  Washington. 
Lender  the  preliminary  permit,  he  con¬ 
tinued.  work  will  he  undertaken  at  once 
on  survey,  by  United  States  .Army  en¬ 
gineers  and  also  by  experts  of  the  Puget 
Sound  Power  &  Light  Company,  to 
ascertain  probable  power  development, 
l(Kation  of  the  dam  site  and  other  tech¬ 
nical  data. 

Power  generated  at  the  Rock  Island 
site  would  serve  the  company’s  eastern 
district  in  central  Washington,  provid¬ 
ing  a  surplus  for  transmission  to  the 
new  switching  station  at  Renton  for  dis¬ 
tribution  through  western  Washington. 
H.  A.  Hageman,  chief  consulting  en¬ 
gineer  for  Stone  &  Webster,  is  at 
Wenatchee  and  will  have  charge  of  en¬ 
gineering  details  for  the  proposed  dam. 
Under  present  plans  the  dam  will  back 
water  for'  5  miles  above  Wenatchee  or 
15  miles  above  the  dam. 


Colonel  Carrington  is  quoted  as  saj'- 
ing  a  few  days  ago : 

“I  have  not  seen  a  copy  of  the  bill 
and  am  therefore  not  well  prepared  to 
commend  or  criticise  it,  but  when  Mr. 
Bowen  figures  on  $65.35  a  year  return 
per  horsepower,  or  a  grand  total  of 
$160,0(X),(KX)  per  annum  from  power 
alone,  I  think  he  is  over-enthusiastic. 
None  of  the  engineers  whom  I  have 
consulted  about  the  two  projected  water¬ 
ways  ever  indicated  or  believed  that  the 
water  power  would  amortize  the  con¬ 
struction  of  the  canal.” 

WlLLI.\MSTOWN  DeB.ATES  PlAN 

A  discussion  of  St.  Lawrence  develop¬ 
ment  was  staged  last  Monday  at  the 
Institute  of  Politics  now  in  session  at 
Williamstown  College,  Williamstown, 
Mass.  Here  marked  differences  of 
opinion  were  manifest  as  between 
Canadian  and  .American  speakers,  those 
who  represented  the  United  States 
appearing  to  share  the  views  recently 
put  forth  by  investigators  for  the  Brook¬ 
ings  Institute  at  W’ashington.  The 
United  States,  it  was  contended,  would 
have  to  spend  $24(),(XJU,(XX)  to  help 
Canada  develop  4.0(M).(XX)  hp.  as  against 
LOOO.CXX)  hp.  for  the  United  States. 

Royal  Meeker,  economist  and  statisti¬ 
cian,  former  .Secretary  of  Labor  and 
Industry  for  the  State  of  Pennsylvania. 


St.  Lawrence  Project  a  Theme  of  Dispute 

Chairman  of  Great  Lakes-Hudson  Waterways  Association  Thinks 
Revenue  from  Sale  of  Power  Much  Exaggerated — 
Williamstown  Debaters  Differ  Widely 


August  17,1^20  —  Electrical  World 


34; 


questioned  the  desirability  of  building 
waterways  as  a  means  of  regularizing 
rail  rates  and  favored  railroad  construc¬ 
tion  instead. 

R.  E.  Lambert,  former  lecturer  on 
transportation  at  New  York  University, 
said  that  the  United  States  would  be 
epected  to  do  all  the  work  in  the  Inter¬ 
national  Rapids  section.  He  maintained 
that  if  the  project  were  carried  out  the 
New  York  State  Barge  Canal  would  be 
useless,  and  that  if  the  state  wished  to 
turn  the  barge  canal  into  a  ship  canal  it 
would  co.st  $500,000,000. 

Leslie  R.  Thomson,  a  member  of  the 
engineering  faculty  of  McGill  Univer¬ 
sity,  Montreal,  insisted  that  a  waterway 
of  27-ft.  depth  from  Lake  Superior  to 
Montreal  was  feasible  as  an  engineering 
project  and  its  saving  in  traffic  would 
more  than  pay  for  the  cost  of  building. 
He  gave  figures  to  show  approximately 
what  the  cost  would  be.  The  navigation 
enterprise  (apart  from  the  cost  of 
developing  5,000.000  hp.  on  the  St. 
Lawrence  from  Lake  Ontario  to  Mont¬ 
real,  which  would  pay  for  itself)  would 
cost  $360,000,000.  Mr.  Thomson  sug¬ 
gested  that  Canada  should  pay  one-third 
and  the  United  States  two-thirds. 

Dean  P.  E.  Corhett,  also  of  McGill 
Univcsity,  dissented  from  the  conclu¬ 
sions  drawn  in  the  Brookings  Institute 
report,  saving  that  the  estimated  cost  of 
$614,000,000  included  $250,000,000  for 
the  improvement  of  harbor  facilities.  He 
would  deduct  the  latter  amount  and  then, 
he  said,  the  estimate  would  be  within 
$4,(X)0,000  of  Mr.  Thomson’s  figure. 

So  contradictory  were  the  arguments 
that  Dr.  William  E.  Rappard  of  the 
University  of  Geneva,  Switzerland,  who 
summed  up,  said  that  his  viewpoint  was 
that  of  the  “bewildered  spectator.” 


Illinois  Commerce  Commis¬ 
sion  Reconstituted 

Governor  Emmerson  of  Illinois  an¬ 
nounced  at  Springfield  on  August  5  that 
he  had  received  the  resignations  of 
the  members  of  the  Illinois  Com¬ 
merce  Commission.  The  resignation 
of  Chairman  Patrick  H.  Moynihan 
of  Chicago  because  effective  August  1, 
while  Commissioners  \V’.  J.  Smith  of 
Waukegati,  Hal  Trovillion  of  Herrin, 
J.  Paul  Kuhn  of  Batavia  and  James 
Clark  of  Bloomington  ended  their  terms 
on  August  10. 

Governor  Emmerson  on  August  10 
appointed  six  memhers  of  the  commis¬ 
sion,  Mr.  Kuhn  being  the  only  one  re¬ 
tained  from  Governor  Small’s  regime. 
Three  of  the  members  are  from  Chicago 
and  three  from  downstate.  They  are: 
Charles  W.  Hadley,  Wheaton,  chair¬ 
man  :  G.  Gale  Gilbert.  Mount  V’ernon, 
attorney ;  Walter  H.  Wilson,  Chicago, 
vice-president  Central  Trust  Company: 
William  H.  Brinkman.  Chicago,  realtor 
and  former  member  of  the  Illinois  Gen¬ 
eral  Assembly ;  J.  Paul  Kuhn.  Batavia, 
attorney,  and  Phil  H.  Collins,  Chicago, 
insurance  broker. 

The  seventh  memher  of  the  commis¬ 
sion  probably  will  not  be  named  for 
some  time. 


Purchases  and  Mergers 

Middle  West  Utilities  Acquires  United 
Public  Service  Company,  Dakota 
Properties  Going  to  Nortlnvcstcni 
Public  Sendee  —  Transfers  Still 
Numerous 

The  Middle  West  Utilities  Com¬ 
pany  has  completed  the  purchase 
of  the  United  Public  Service  Company 
of  Chicago,  a  fifty-million-dollar  cor¬ 
poration  operating  utilities  in  Indiana, 
Ohio,  Kentucky,  North  Dakota  and 
South  Dakota.  Terms  of  the  sale  have 
not  yet  been  announced.  Among  the 
operating  subsidiaries  affected  are  the 
Kentucky  Power  &  Light  Company  of 
Maysville,  Ky. ;  Brookville-Lewisburg 
Lighting  Company,  Greenville,  Ohio; 
Greenville  (Ohio)  Electric  Light  & 
Power  Company;  New  Madison  Light¬ 
ing  Company,  also  of  Greenville  ;  Buck¬ 
eye  Light  &  Power  Company,  Coving¬ 
ton,  (Dhio;  Eaton  (Ohio)  Lighting 
Company:  Citizens’  Heat,  Light  & 
Power  Company,  Winchester,  Ind. ; 
North  Dakota  Power  &  Light  Com¬ 
pany,  Bismarck,  and  Northern  Power  & 
Light  Company,  Mobridge,  S.  D.  As 
reported  in  the  following  paragraph, 
the  Dakota  properties  have  been  con¬ 
solidated  by  the  Middle  West  Utilities 
with  the  Northwestern  Public  Service 
Company  of  Huron,  S,  D.,  an  Insull 
property. 

Acquisition  by  the  Northwestern 
Public  Service  Company  of  the  North 
Dakota  Power  &  Light  (Tompany  at  Bis¬ 
marck,  N.  D.,  the  Knife  River  Coal 
Mining  Company  at  Beulah,  N.  D.,  and 
the  Northern  Power  &  Light  Company 
at  Mobridge,  S.  D.,  is  announcerl  by  T.  T. 
Parker,  president  of  the  Northwestern 
Public  Service  Company,  Huron,  S.  D. 
The  acquired  light  and  power  com¬ 
panies.  which  serve  84  towns  and 
cities  in  North  and  South  Dakota,  will 
continue  under  their  present  corporate 
names  for  the  time  being,  Mr.  Parker 
said.  A  year  or  more  will  be  required 
to  interconnect  the  properties  with  the 
systems  of  the  Northwestern  Public 
Service  Company.  The  output  of  the 
Knife  River  coal  mines  will  be  used 
primarily  to  supply  power  plants  of  the 
Northwestern  Public  Service  Company. 

The  Board  of  Railroad  Commissioners 
of  North  Dakota  has  granted  the  Otter 
Tail  Power  Company  permission  to  pur¬ 
chase  the  electric  properties  at  Balfour 
from  A.  L.  Lombard  and  at  Wimbledon 
from  the  Wimbledon  Electric  Company. 

September  3  has  been  set  as  the  date  on 
which  the  people  of  Pierre,  S.  D.,  will  vote 
whether  to  sell  the  city  light  and  power 
plant  to  the  Northwestern  Public  Service 
Company  for  $325,(X)0. 

Proposed  sale  of  the  electric  light  dis¬ 
tribution  system  at  Clarkfield,  Minn.,  to 
the  Northern  States  Power  Company  for 
$35,(XX)  was  defeated  in  a  special  election 
w'hen  the  proposal  failed  to  poll  the  neces¬ 
sary  two-thirds  majority. 

The  municipal  electric  light  plant  of 
Corydon,  Iowa,  has  been  sold  to  the  Iowa 
Southern  Utilities  Company  of  Centerville 
for  $87,(XX),  the  voters  sanctioning  the  pur¬ 
chase  by  439  to  56.  The  Bechtel  interests 
of  Davenport  control  the  power  company. 
The  Wisconsin  Railroad  Commission  has 


authorized  the  Interstate  Power  Company 
to  purchase  the  Wauzeka  (W’is.)  Light  & 
Power  Company,  valued  at  $8,000. 

Among  the  last  orders  issued  by  retiring 
members  of  the  Illinois  Commerce  Commis¬ 
sion  at  Springfield  were  one  authorizing 
the  Central  Illinois  Light  Company  to  buy 
the  entire  electric  utility  property  of  the 
Deer  Creek  Power  &  Light  Company  for 
$13,500  and  one  authorizing  the  Illinois 
Power  &  Light  Corporation  to  buy  the 
proi)erties  of  the  Lomax  Power  Company 
for  $5,000. 

The  Indiana  General  Service  Corpora¬ 
tion  has  filed  a  iietition  with  the  Indiana 
Public  Service  Commission  asking  i)ermis- 
sion  to  take  over  the  property  of  the 
Sweetzer  Rural  Light  &  Power  Company. 

Voters  of  Oakley,  Kan.,  will  decide  on 
September  10,  at  a  special  election,  whether 
its  municipally  owned  electric  plant  shall 
be  retained  or  sold  to  the  Central  Kansas 
Power  Company,  which  offers  $125,000 
for  it. 

Purchase  by  the  Potomac  Edison  Com¬ 
pany  of  a  controlling  interest  in  the  Pied¬ 
mont  Electric  Light  &  Power  Company, 
serving  1,500  consumers  in  Piedmont, 
W.  Va.,  and  at  Luke  and  Westernport, 
Md.,  is  announced.. 

The  Virginia  Public  Service  Company 
has  completed  tlie  purchase  of  the  Lees¬ 
burg  (Va.)  Electric  Company. 

The  Central  Power  &  Light  Company 
has  purchased  the  municipal  electric  light 
and  power  plant  of  Runge,  Tex. 

The  citizens  of  Belleville,  Ontario,  on 
August  7  adopted  a  bylaw  to  raise  $176,000 
to  purchase  from  the  Ontario  Hydro-Elec¬ 
tric  Power  Commission  the  local  distribu¬ 
tion  system. 

The  Electric  Bond  &  Share  Company 
announces  that  the  deed  to  electric  proper¬ 
ties  of  the  International  Settlement  in 
Shanghai,  China,  has  been  delivered  to  the 
Shanghai  Power  Company,  a  subsidiary  of 
the  American  &  Foreign  Power  Company 
organized  for  the  purpose  of  acquiring 
these  properties. 


Congressman  Taylor  Protests 
Against  Colorado  Permits 

Congressman  Edward  T.  Taylor,  of 
Glenvvood  Springs,  Colo.,  maintaining 
that  the  Boulder  Dam  act,  despite  its 
proclamation  by  the  President,  will  not 
he  effective  until  after  the  contracts  for 
power  have  been  signed,  is  protesting 
vigorously  against  any  action  by  the 
Federal  Power  Commission  on  pending 
applications,  on  the  ground  that  to  grant 
any  of  them  would  militate  against  the 
intere.sts  of  the  upper  basin  states. 

“There  are  fifty  applications  for 
power  pending,”  Mr.  Taylor  said  last 
week  at  Detiver,  “and  half  of  them  are 
from  ,\rizona.  Utah  has  a  large  num¬ 
ber  and  Colorado  has  only  four  of  very 
minor  size.  The  Southern  California 
Edison  Company  has  an  application  for 
3,()()0,(K)0  hp.  in  one  permit  and  has 
three  or  four  others  pending. 

“The  Utah  Power  Company  and 
other  large  power  companies  are  like 
wise  seeking  immense  power  permits 
If  these  are  granted,  the  rights  of  out 
upper  basin  states  will  be  sacrificed.  The 
Federal  Power  Commission  meets  next 
month,  and  I  suggest  that  the  uppci 
basin  states  should  be  represented  at 
the  meeting  to  protest  against  permits.” 
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Briefer  News 


California  Electrical  Inspectors 
vViLL  Meet  in  San  Francisco. — The 
Southwestern  Section  of  the  Inter¬ 
national  Association  of  Electrical  In¬ 
spectors  (formerly  the  California 
Association  of  Electrical  Inspectors) 
will  hold  its  annual  convention  at  the 
Motel  Whitcomb,  .San  Francisco,  on 
September  18-20,  instead  of  in  .Sacra¬ 
mento,  as  it  had  first  intended. 


Ratfs  at  Tfxarkana  Ark  Go  twenty  years  and  since  that  time  the 
13„WN.— A  reduction  of  15  per  cent  in  Ppwer  company  has  been  supplying  the 
the  domestic  and  commercial  light  rate  li^ht  and  power  without  a 

and  the  installation  of  new  types  of  franchise, 
rates  which  will  mean  an  annual  saving 

of  $50,000  to  the  citizens  of  Texarkana,  Proposed  Rate  Reductions  in  Utica, 
Ark.,  was  recently  announced  by  W.  E.  N.  Y. — Elimination  of  the  penalty 
Bann,  vice-president  and  manager  of  charge  and  a  12  per  cent  reduction  in 
the  Texarkana  division  of  the  South-  the  present  schedules  for  electricity  to 
western  Gas  &  Fdectric  Company.  The  31,805  residential  consumers  in  the  city 
rates  are  already  effective.  of  Utica  is  proposed  by  the  Niagara- 

-  Hudson  Power  Corporation.  These 

Oklahoma  City  Regulates  Me-  with  the  proposed  changes  in  the  com- 
CHANiCAL  Refrigeration. — The  Coun-  mercial  light  and  power  rates  will  mean 
oil  of  Oklahoma  City  has  adopted  an  a  saving  of  approximately  $220,000  a 
ordinance  placing  all  multiple-ref riger-  year  to  Uticans,  about  $120,000  of 
ation  units  under  the  supervision  of  the  which  will  be  to  residential  consumers 
building  commissioner,  recpiiring  a  per-  alone.  The  proposed  reductions,  made 
mit  for  each  such  installation  and  re-  public  by  Floyd  L.  Carlisle  at  a  mass 


Improving  Service  in  Brooklyn, 
N.  V. — Several  million  dollars  are  being 
spent  in  improving  electric  service  in 
the  Borough  of  Brooklyn,  N.  Y.,  Presi¬ 
dent  M.  S.  Sloan  of  the  Brooklyn 
Edison  Company  announces.  This  in¬ 
cludes  the  removal  of  overhead  lines 
from  more  than  70  miles  of  streets  in 
outlying  Brooklyn  and  running  them 
underground,  putting  power  networks 
and  transformers  in  "subways”  and 
changing  direct-current  installations  to 
alternating  current.  The  program  has 
been  under  way  since  late  in  1927,  and 
the  removal  of  ove-h'*ad  lines  is  ex¬ 
pected  to  he  completed  this  year.  As 
little  disturbance  to  traffic  as  possible  is 
caused,  only  7  miles  of  trenches  being 
open  at  any  one  time. 


An  International  Border  Hydro-Electric  Plant 


pean  steam-turbine  design.  It  is,  a  cor- 

HYDRO-ELECTRIC  development  of  of  the  Ontario  &  Minnesota  Power  respondent  reports,  probably  the  first 
the  lakes  and  streams  on  either  side  Company  at  Calm  Lake,  on  the  Seine  instance  on  that  continent  of  the  genera- 
of  the  Ontario-Minnesota  border  is  a  River,  in  northern  Ontario.  This  plant  tion  of  such  high  power  in  a  multi¬ 
subject  that  has  caused  no  little  agita-  has  an  installation  of  13.200  hp.,  and  the  cylinder  set  arranged  on  one  shaft  and 

tion  in  the  state  named.  Above  is  a  power  is  transmitted  to  Fort  Frances  running  throughout  at  a  speed  of  3  000 

view  of  a  recently  completed  hydro  plant  for  use  in  the  pulp  and  paper  industry,  r.p.m.  The  set  will  consist  of  high- 
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and  medium-pressure  elements  and  two 
low-pressure  cylinders  coupled  direct  to 
one  50,000-kw.  alternator  and  an  exciter, 
all  mounted  in  line  on  a  single  shaft. 
During  normal  working  conditions  the 
steam  pressure — ^measured  immediately 
in  front  of  the  turbine — will  amount  to 
from  710  lb,  to  850  lb.  per  square  inch 
absolute,  while  the  steam  temperature 
will  range  from  842  deg.  to  900  deg.  F, 
In  exceptional  cases  the  turbine  must 
be  capable  of  withstanding  a  pressure  of 
995  lb.  and  a  temperature  of  932  deg. 


Eugene  (Ore.)  Will  Soon  Have 
New  Municipal  Plant. — The  new 
hydro-electric  plant  being  built  by  the 
city  of  Engene,  Ore.,  at  a  cost  of  $1,500,- 
000  will  be  placed  in  operation  some 
time  in  Novemlier  this  year,  according 
to  the  announcement  of  the  Water  and 
Power  Board  of  that  city.  With  the 
completion  of  the  plant  the  municipality 
will  not  find  it  necessary  any  longer  to 
purchase  energy  from  the  Mountain 
States  Power  Company  during  periods 
of  heavy  demand.  The  independent  util¬ 
ity  is  furnishing  approximately  1,300 
kw.  to  the  city,  but  the  new  plant  will 
have  an  initial  capacity  of  6,500  kw.  and 
with  added  equipment  generate  a  maxi¬ 
mum  of  13,000  kw. 


Equalizing  Rates  for  High- 
Tension  AND  Low-Tension  Service. 
— The  New  York  Public  Service 
Commission  has  approved  amendments 
to  the  tariffs  of  the  Brooklyn  Edison 
Company,  New  York  Edison  Com¬ 
pany,  New  York  &  Queens  Elec¬ 
tric  Light  &  Power  Company  and  United 
Electric  Light  &  Power  Company  for 
the  purpose  of  limiting  the  use  of  high- 
tension  service  in  order  to  increase  serv¬ 
ice  from  low-tension  networks.  The 
addition  of  a  special  provision  to  each 
classification  permits  the  rendition  of 
service  to  those  who  might  otherwise 
take  it  at  high-tension  rates  at  low- 
tension  rates  whch  have  been  corrected 
to  take  care  of  the  losses  sustained  by 
reason  of  a  customer  taking  the  service 
at  high  tension  and  providing  his  own 
transportation  equipment. 


Southwestern  Operating  Compa¬ 
nies  Continue  to  Expand. — Follow¬ 
ing  the  recent  announcement  by  the 
American  Commonwealth  Power  Com¬ 
pany  that  its  subsidiaries,  the  South¬ 
western  Public  Service  Company  and 
the  Texas  LUilities  Company,  will  share 
in  an  expenditure  of  $15,000,000,  it 
announced  that  the  capacity  of  the 
Amarillo  power  plant  of  the  Southwest¬ 
ern  Public  Service  Company  will  he 
increased  from  10.000  kw.  to  20,000  kw. 
and  may  be  increased  to  25,(X)0  kw.  The 
company’s  plants  at  Roswell  and  Carls¬ 
bad,  N.  M..  are  now  being  enlarged. 
The  transmission  lines  of  the  South¬ 
western  Public  Service  Company  and 
the  Texas  Utilities  Company  are  inter¬ 
connected  at  Canyon,  Tex.  The  power 
transmission  system  of  the  companies  in 
the  Panhandle  and  South  Plains  of 
Texas  and  in  eastern  New  Mexico  is 
to  lie  greatly  extended. 


Competition  Between  Company 
AND  City  at  Hamilton,  Ohio. — By 
reducing  rates  the  Union  Gas  &  Elec¬ 
tric  Company,  Cincinnati,  has,  through 
a  subsidiary,  been  seeking  to  acquire 
consumers  of  more  than  600  kw.-hr.  a 
month  in  Hamilton,  Ohio,  12  miles  from 
Cincinnati,  where  it  competes  with  the 
municipal  plant.  In  response  the  Hamil¬ 
ton  City  Council  has  announced  an 
ordinance  fixing  a  scale  of  rates  for  the 
municipal  plant  to  coincide  with  those 
offered  by  its  competitor.  The  new  rates, 
according  to  R.  P.  Price,  Hamilton’s 


Coming  Meetings 

[A  complete  directory  of  electrical 
associations,  with  their  secretaries,  is 
published  in  the  first  is.sue  of  every 
volume.  For  latest  list  see  issue  of 
July  6,  page  46.] 

International  Association  of  Municipal 
Electricians — Statler  Hotel,  Boston, 
Aug.  20-24.  H.  N.  L^ng,  box  1864, 
Orlando,  Fla. 

International  Association  of  Electri¬ 
cal  Inspectors,  Western  Section — 
Book-Cadillac  Hotel,  Detroit,  Aug. 
26-28.  W.  S.  Boyd,  175  W.  Jack- 
son  Blvd.,  Chicago.  International 
convention,  Vancouver,  B.  C.,  Can¬ 
ada,  Sept.  9-11.  F.  D.  Weber, 
P.O.  box  745,  Portland,  Ore. 
National  Association  of  Railroad  and 
Utilities  Comml.ssioners— Glacier  Na¬ 
tional  Park,  Mont.,  Aug.  27-30.  J.  B. 
Walker,  270  Madison  Ave.,  New 
York. 

Rocky  Mountain  Division,  N.E.B.A. — 
Hotel  Colorado,  Glenwood  Springs, 
Colo.,  Sept.  2-4.  O.  A.  Weller, 
Public  Service  Co.  of  Colorado, 
Denver. 

Colorado  Utilities  Association — Glen¬ 
wood  Springs,  Colo.,  Sept.  2-4.  O. 
A.  Weller,  Public  Service  Co.  of 
Colorado,  Denver. 

American  Institute  of  Electrical  Engi¬ 
neers  —  Pacific  Coast  convention, 
Santa  Monica,  Calif.,  Sept.  3-6.  F.  L. 
Hutchinson,  33  West  39th  St.,  New 
York. 

Pennsylvania  Electric  Association — 
Bedford  Springs  Hotel,  Bedford 
Springs,  Pa.,  Sept.  4-6.  H.  A.  Buch, 
Telegraph  Building,  Harrisburg,  Pa. 
Association  of  Edison  Illuminating  Com¬ 
panies — Chateau  Frontenac,  Quebec, 
Sept.  9-12.  P.  S.  Millar,  80th  St.  and 
East  End  Ave.,  New  York. 

New  England  Division,  N.E.L.A.  — 
Hotel  Griswold,  New  London,  Conn., 
Sept.  9-12.  Miss  O.  A.  Bursiel,  20 
Providence  St.,  Boston. 

Empire  State  Gas  and  Electric  Asso¬ 
ciation — Electric  Meter  Section,  New 
York  Edison  Auditorium,  New  York, 
Sept  12-13  :  annual  meeting,  Saranac 
Inn,  Saranac  Lake,  N.  Y.,  Sept. 
19-20.  C.  H.  B.  Chapin,  Grand  Cen¬ 
tral  Terminal,  New  York. 

American  Electrochemical  Society  — 
Hotel  WMlllam  Penn,  Pittsburgh, 
Sept.  19-21.  C.  G.  Fink,  Columbia 
University,  New  York. 

Illuminating  Engineering  Society  — 
Belle  vue-.Stratford,  Philadelphia, 
Sept.  24-27.  A.  B.  Oday,  29  West 
39th  St.,  New  York. 

Great  Lakes  Division,  N.E.L.A.  — 
French  Lick  Springs,  Ind.,  Sept. 
26-28.  T.  C.  Polk,  room  110,  140 
South  Dearborn  St.,  Chicago. 
American  Electric  Railway  Association 
—Atlantic  City,  Sept.  30-Oct.  4.  J.  W. 
Welsh,  292  Madison  Ave.,  New  York. 
As.soclatlon  of  Electragists  Interna¬ 
tional — New  Ocean  House,  Swamp- 
scott.  Mass.,  Sept.  30-Oct.  3.  L.  W. 
Davis,  420  Lexington  Ave.,  New 
York. 

National  Safety  Council  —  Stevens 
Hotel,  Chicago,  Sept.  30-Oct.  4. 

W.  H.  Cameron,  108  East  Ohio  St., 
Chicago. 

National  Electrical  Manufacturers’  As¬ 
sociation — Wardman  Park  Hotel, 
Washington,  Oct.  7-11.  S.  N.  Clark¬ 
son,  420  Lexington  Ave.,  New  York. 


city  manager,  will  reduce  revenue  by 
$8,454  a  year.  The  Union  Gas  &  Elec¬ 
tric  Company  has  not  reduced  rates  to 
customers  using  600  kw.-hr.  a  month 
or  less.  Those  using  from  450  kw.-hr. 
to  600  kw.-hr.  have  constantly  been 
given  the  same  rate  of  5  cents  from 
both  the  city  and  the  company.  House¬ 
holders  and  other  small  c<msumers 
received  a  slightly  lower  rate  from  the 
city.  Mr.  Price  asserts  that  the  com¬ 
pany  has  violated  an  oral  agreement. 
The  city  put  a  new  plant  into  operation 
the  first  of  this  year,  and  the  installation 
of  a  unit  to  double  its  capacity  is  under 
way.  The  total  cost  of  the  plant  will  be 
more  than  $1,250,000. 


Another  Utility  Taxation  Bill 
Defeated  in  Georgia. — Failing  to  re¬ 
ceive  a  majority  vote  of  the  Georgia 
House  of  Representatives,  the  Peterson 
bill,  which  would  have  imposed  a  tax  of 
2  per  cent  on  the  gross  receipts  of  all 
public  utilities  corporations  in  the  state, 
was  defeated  on  August  6.  The  vote  was 
102  for  to  75  against,  but  a  majority  of 
the  House,  104  votes,  was  necessary  for 
the  measure  to  pass.  Representative 
Peterson’s  original  measure,  as  stated 
last  week  (page  293),  called  for  a  tax 
of  5  per  cent  on  the  gross  receipts  of 
all  public  utility  corporations  in  the 
state.  When  announcement  was  made, 
however,  that  the  Senate  would  pass  no 
measure  providing  for  a  tax  of  more 
than  2  per  cent,  an  amendment  making 
the  tax  2  per  cent  was  accepted. 


Granite  Falls,  Minn.,  Will  Take 
Utility  Company  Energy  and  Can¬ 
cel  Municipal  Bond  Issue.  —  After 
a  controversy  which  brought  about  the 
resignation  of  Mayor  Hans  Cole,  Gran¬ 
ite  Falls  (Minn.)  officials  and  the 
Northern  States  Power  Company  have 
signed  a  contract  paving  the  way  for 
construction  by  the  company  of  a  20,- 
000-kw.  power  plant  at  that  place,  to 
cost  with  the  transmission  system  $2.- 
500,000  and  furnish  power  to  Granite 
Falls  and  neighboring  towns.  Bonds 
had  been  sold  by  the  municipality  for 
$90,000  to  make  improvements  in  its 
municipal  power  plant.  These  will  be 
canceled.  The  proposal  to  turn  to  the 
power  company  for  the  extra  power 
needed  originated  with  the  city,  which 
found  the  company  ready  to  meet  it 
half  way. 


Dalhousie  (N.  B.  )  Paper  Mill  to 
Have  Electric  Drive  Throughout. — 
The  International  Paper  Company’s 
first  newsprint  mill  in  New  Brunswick, 
Canada,  now  under  construction  in 
Dalhousie,  will  be  electrically  operated 
throughout  with  the  most  motleni 
equipment.  The  plant  is  designed  for 
four  machines,  but  for  the  present  will 
be  limited  to  two.  Most  of  the  power 
required  will  be  supplied  from  the 
Grand  Falls  hydro-electric  development 
of  the  company,  on  the  St.  John  River, 
no  miles  distant.  This  plant  has  an 
initial  installation  of  three  17.500-kva. 
generators,  and  in  the  Dalhousie  plant 
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two  turbo-generator  units  will  be  in¬ 
stalled  to  operate  in  parallel  with  the 
Grand  Falls  system.  The  steel-tower 
transmission  line  from  Grand  Falls  to 
Dalhousie  is  designed  for  132-kv.,  three- 
phase  transmission.  At  the  receiving 
end  the  lines  tie  into  an  outdoor  sub¬ 
station  equipped  with  two  18,00()-kva. 
banks  of  transformers  stepping  down  to 
6,600  volts  for  distribution. 


New  Jersey  Legisi..\ture  Repeals 
Act  Said  to  Favor  Public  Utilities 
Unduly.  —  Galled  into  special  session 
for  the  purpose  by  Governor  Larson, 
the  New  jersey  Legislature  on  August 
12  by  large  majorities  in  both  houses 
repealed  the  Wise  act,  regulating  the 
use  by  public  utilities  of  bridges  taken 
over  by  the  State  Highway  Commis¬ 
sion.  It  passed  a  bill  which  does  not 
include  the  disputed  retroactive  feature 
of  the  original  measure,  and  the  new 
measure  was  signed  immediately  by  the 
Governor.  It  provides  that  the  act 
"shall  not  relieve  any  public  utility 
from  the  payment  of  any  sum  now  due 
or  claimed  to  be  due  or  accrued  under 
any  contract  previously  entered  into 
by  any  such  public  utility  for  its  use 
of  any  bridge  or  viaduct.” 


Edison  Educational  Prize  Goes  to 
Youth  from  Washington  State. — 
Forty-nine  youths,  one  from  each  state, 
selected  by  its  Governor,  and  one  from 
the  District  of  Columbia,  selected  by 
its  commission,  took  the  examination 
at  the  Edison  Laboratories  for  the 
four-year  scholarship  offered  by  the 
inventor  to  the  winner.  The  contest 
and  the  (|uestionnaire  aroused  great 
interest  throughout  the  country.  The 
winner  was  Wilbur  B.  Huston,  sixteen 
years  old.  of  Olympia,  Wash.,  and  he 
selected  the  Massachusetts  Institute  of 
'lechnology  as  the  college  where  Mr. 
Edison  is  to  pay  his  tuition  fees  for 
^our  years.  Lesser  scholarship  awards 
were  made  to  the  four  other  boys  who 
ranked  highest  in  the  opinion  of  a 
group  of  judges  including,  among 
others,  Henry  Ford,  Charles  A.  Lind¬ 
bergh  and  Dr.  S.  W.  Stratton,  president 
of  the  Massachusetts  “Tech.” 


North  Carolina  Authoritie.s  and 
Duke  Power  Company  Dispute  Over 
Tax.  —  Representatives  of  the  Duke 
Power  Company  were  in  Raleigh,  N.  C., 
recently  to  confer  with  A.  J.  Maxwell, 
commissioner  of  revenue,  and  Dennis 
Ci.  Brummitt,  attorney-general,  relative 
to  a  tax  of  $80,000  to  $100,000  which 
Commissioner  ?\Iaxwell  contends  is  due 
the  state  from  the  Duke  company  for 
the  operations  of  the  Southern  Power 
Company  (absorbed  by  the  Duke  Power 
Company  late  in  1627')  during  1927 
until  it  was  absorbed.  The  conference 
indicated  that  there  was  little  hope  of 
the  two  groups  getting  together  on  the 
tax.  the  power  company  representatives 
claiming  that  it  is  not  due.  since  it  was 
a  tax  for  continuing  business,  which  that 
particular  power  company,  in  name  at 
least,  did  not  do.  The  state  will  prob¬ 
ably  take  the  case,  which  has  aroused 
considerable  public  interest  in  North 
Carolina,  to  the  courts. 


Recent  Court 

Decisions 

c4k _ 

Court  Refusf.s  to  Force  Company  to 
Furnish  Service  i.n  Case  Where  Delin- 
guENT  Customer  Makes  Counterclaim 
OF  Money  Due. — A  dispute  over  $7  alleged 
by  a  customer  (Bailey)  of  the  Interstate 
Power  Company  to  be  due  him  from  the 
company  for  printing  done,  and  which  he 
wished  to  set  against  his  power  bill,  led 
the  company  to  refuse  further  service. 
The  .Supreme  Court  of  Iowa  held  that  an 
injunction  sought  to  restrain  the  company 
from  further  refusal  was  properly  denied. 
(225  N.W.  861.)* 


Whether  Company  Was  Negligent 
IN  Not  Restoring  Interrupted  Service 
Quickly  Is  for  Jury. — In  Kier  Preserv¬ 
ing  Company  vs.  West  Bend  Heating  & 
Lighting  Company  the  plaintiff  sought 
damages  because  of  loss  arising  from  the 
interruption  of  electric  service  and  de¬ 
lay  in  restoring  it,  notwithstanding  assur¬ 
ances  from  the  lighting  company’s  em¬ 
ployees.  The  Supreme  Court  of  Wisconsin 
held  that  it  was  for  the  jury  to  decide 
whether  the  dilatoriness  complained  of 
constituted  negligence,  though  it  pointed 
out  that  the  defendant  was  not  an  insurer 
of  continuous  service,  uninterrupted  by  con¬ 
ditions  beyond  its  control,  if  it  exercised 
reasonable  care,  foresight  and  diligence  so 
to  construct,  maintain  and  operate  its  plant 
as  to  prevent  such  interruption  as  far  as 
practicable.  (225  N.  W.  200.) 


Power  Plant  Not  Forfeitable  Because 
OF  Use  in  Illicit  Distillatio.n.  —  The 
United  States  Circuit  Court  of  Appeals  has 
determined,  in  Kohler  Company  vs.  United 
States,  that  the  national  prohibition  act 
does  not  authorize  the  forfeiture  of  an 
electric  lighting  plant  connected  by  wire 
with  a  building  in  which  illicit  distillation 
is  carried  on.  The  plant  in  question  was 
sold  conditionally  to  an  elk-breeding  asso¬ 
ciation,  installed  in  a  farm  building  and. 
unknown  to  the  seller,  in  whom  title  was 
still  vested,  w'as  connected  with  the  dis¬ 
tillery  to  supply  light  and  power.  The 
District  Court  had  held  that  the  plant  was 
subject  to  forfeiture,  but  the  superior 
tribunal  said  that  such  a  broad  interpreta¬ 
tion  of  the  law  would  cover  even  the  plant 
of  a  great  public  service  corporation,  with 
thousands  of  customers,  provided  energy 
for  the  illicit  manufacture  of  liquor  was 
obtained  from  such  a  plant. 


Public  Service  Company  Not  Exempt 
FROM  Taxation  on  Dividends  from  Se¬ 
curities  OF  Owned  Company. — In  a  suit 
of  the  Wisconsin  Public  Service  Corpora¬ 
tion  against  the  Wisconsin  Tax  Commis¬ 
sion  the  company  sought  exemption  from 
income  taxation  on  dividends  paid  it  on  the 
stock  and  bonds  of  the  Menominee  & 
Marionette  Light  &  Traction  Company,  all 
of  which  are  owned  by  the  Wisconsin 
Public  Service.  The  plaintiff  claimed  that 
this  income  w'as  exempt  under  the  provi¬ 
sions  of  the  law  which  exempts  from  in¬ 
come  taxes  “incomes  derived  from  prop¬ 
erty  and  privileges  by  n#»rsons  now  required 
by  law  to  pay  taxes  or  license  fees  directly 
into  the  treasury  of  the  state  in  lieu  of 
taxes.”  The  Wisconsin  Supreme  Court  de- 
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nied  this  contention,  saying:  “The  serv¬ 
ice  company  owned  no  interest  whatever 
in  the  property  l^longing  to  the  traction 
company.  The  title  to  the  property  was 
securely  vested  in  the  traction  company. 
It  was  assessed  to,  and  the  taxes  thereon 
were  paid  by,  the  traction  company.  The 
earnings  belonged  to  the  traction  company 
until  paid  out  to  stockholders  in  the  form 
of  dividends.  It  is  conceded  that  any 
person  other  than  a  public  utility  would 
be  subject  to  an  income  tax  upon  such 
dividends.  Because  the  plaintiff  is  a  public 
utility  and  pays  taxes  upon  property  owned 
by  it  into  the  state  treasury,  it  is  not  for 
that  reason  exempt  from  paving  an  income 
tax  upon  property  which  is  not  so  assessed.” 


Change  in  Place  Where  Water 
Power  Is  Used  Does  Not  Necessarily 
Vitiate  Right  of  Use. — In  State  ex  rel. 
Van  Winkle  vs.  People’s  West  Coast 
Hydro-Electric  Corporation  it  was  held 
by  the  Supreme  Court  of  Oregon  that  the 
company’s  right  of  appropriation  was  not 
defeated  by  its  failure  to  file  map  of  def¬ 
inite  location  on  completion  of  pipe  line, 
that  since  it  had  completed  its  plant  and 
diverted  water  to  the  place  of  present  use 
three  years  before  the  state  acquired  any 
legal  right  to  use  the  waters,  the  state 
could  not  complain  because  of  a  change 
in  the  place  of  use.  and  that  where  diffi¬ 
culties  in  constructing  pipe  line  arise  the 
appropriator  of  water  may  temporarily  use 
it  to  operate  another  plant  without  aban¬ 
donment  of  its  right  of  appropriation 
(278  Pac.'583.) 


Municipality  Forbidde.n  to  AeguiRE 
Generating  Plant  Since  It  Was  Undfji 
Contract  to  Buy  Energy.  —  The  New 
York  Public  Service  Commission  has  re¬ 
fused  to  allow  the  village  of  Tupper  Lake 
to  operate  a  generating  plant  to  be  built 
for  it  by  the  Low  Power  &  Light  Company, 
because  it  had  an  outstanding  contractual 
obligation  to  take  energy  from  the  Paul 
Smith’:  Electric  Light  &  Power  &  Railroad 
Company.  The  commission  also,  in  an 
application  connected  with  the  foregoing 
one,  refused  to  authorize  the  construction 
or  operation  of  transmission  lines  in  small 
communities  which  were  part  of  a  general 
plan  of  hydro-electric  development  where 
the  central  part  of  the  project  had  been 
disapproved  by  the  Supreme  Court  of  the 
.state. 


Indetfji.minate-Permit  Law  Binds 
Wisconsin  Municipalities. — The  Wis- 
consin-Michigan  Power  Company  has  an 
indeterminate  permit  to  serve  the  town  of 
Vanden  Broek.  According  to  an  agree¬ 
ment  between  the  company  and  the  city 
of  Kaukauna,  operating  an  electric  sys¬ 
tem.  the  latter  was  permitted  to  serve 
part  of  the  town.  Certain  residents  in  the 
remaining  ptrt  also  asked  for  city  ser¬ 
vice  :  the  city,  in  accordance  with  its  agree¬ 
ment.  refused  to  extend  service  and  the 
residents  complained.  The  Wisconsin 
Railroad  Commission  has  ruled  that  Kau¬ 
kauna.  operating  outside  of  the  corporate 
limits,  was  in  the  same  position  as  a  pri¬ 
vate  plant  and  therefore  could  not  render 
service  in  Vanden  Broek  without  the  ex¬ 
press  permission  of  the  company  which 
held  the  permit  for  that  section. 


Commission 

Rulings 
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■zyfft _ 

/v.  S.  I'les/iieni  Assumes 
New  Duties 

R.  S.  Fleshieni  has  been  appointed 
manager  of  the  electrical  dej)artmem 
of  the  Allis-Chalmers  Mannfacttiring 
Company,  Milwaukee,  succeeding  |.  R. 
Jeffrey,  resigned.  Mr.  Fleshiem  was 
graduated  from  the  University  of 
Michigan  in  1904  and  immediately 
thereafter  entered  the  Allis-Chalmers 
student  apprentice  course  at  Bullock 
Works,  \orwood,  Ohio.  He  served 
successively  in  the  Bullock  Works  sales 
department,  the  Cincinnati,  Detroit 
and  Chicago  district  offices  and  was 
manager  of  the  Cleveland  office  from 
Octolx'r,  1913,  until  September,  1917. 
.After  spending  a  year  and  a  half  in 
the  army  during  the  W'^orld  War,  he 
went  to  Milwaukee  in  April,  1919,  as 
assistant  manager  of  the  electrical 
department.  _ 

KinvARi)  I.  T’ratt,  advertising  man¬ 
ager  (»f  the  Bryant  Electric  Company, 
has  resigned  to  affiliate  himself  with  the 
Curtiss  Flying  Service,  which  is  the 
sales  unit  of  the  Associated  Curtiss 
Companies. 

W.  H.  h'RANCis,  for  many  years  head 
of  the  purchasing  and  inter-service 
bureau  of  the  Edison  Electric  Illuminat¬ 
ing  Company  of  Boston,  has  retired 
from  active  duty  after  37  years’  service 
with  the  company. 

Georck  H.  Sander  has  bt'cn  ap¬ 
pointed  industrial  engineer  of  the  Public 
.Service  Company  of  New  Hampshire, 
with  head(|uarters  at  Manchester.  Hi< 
I)ost  as  merchandising  manager  has  been 
filled  by  T.  E.  Harvey.  Air.  .Sander  is 
widely  known  in  New  England  utility 
commercial  circles  and  has  for  some 
time  been  active  in  the  National  Electric 
Light  Association  in  the  Northeast. 

Frank  B.  Steele,  who  resigned  re¬ 
cently  as  vice-president  and  general 
manager  of  the  Utica  Gas  &  Electric 
Company,  was  tetidered  a  testimonial 
dinner  at  the  Vahundasis  Golf  Club  on 
the  night  of  August  6  by  30  of  his 
friends.  They  took  this  means  of  e.x- 
])ressing  their  admiration  for  his  untir¬ 
ing  efforts  in  behalf  of  the  many  under¬ 
takings  in  which  he  was  identified  for 
the  betterment  of  Utica. 

Leonard  L.  Elden.  technical  adviser 
to  the  general  .superintendent  of  the  Edi¬ 
son  Electric  Illuminating  Company  of 
Boston,  was  the  recipient  of  the  hon¬ 
orary  degree  of  doctor  of  science  from 
'I'ufts  College.  Medford,  Mass.,  at  the 
"ecent  commencement  e.xercises.  h'rom 
BXll  to  1927  he  was  superintendent  of 
the  company’s  electrical  engineering  de¬ 
partment  and  he  has  long  been  active  in 
the  fields  of  interconnection,  system 
planning  and  international  .standardiza¬ 
tion.  Mr.  Elden  was  a  member  of  the 
W’orld  Power  Conference  Committee 


aiul  of  late  h.is  done  much  work 
in  connection  with  the  improvement 
of  fractional-horsepower  motor  designs 
as  related  to  power  company  .ser\ice 
standards. 

Peter  .Scott,  Jr.,  has  been  named 
manager  <*f  the  Iowa  Electric  Company 
at  Cumberland,  la. 


IJ\  R.  Emerson  New  Chairman 
of  Accounting  National  Section 

W'’.  R.  Emerson,  who  was  appointed 
chairman  of  the  Accounting  National 
Section  of  the  National  Electric  Light 
Association,  has  been  identified  with 
the  public  utility  indu.stry  in  Oklahoma 
for  almost  twenty-five  years.  He 
entered  the  employ  of  the  Muskogee 
Gas  &  Electric  Company  in  1905  and, 
advancing  through  the  ranks,  he  served 
successively  as  cashier,  general  book¬ 
keeper  and  auditor  and  in  the  spring 


ot  1917  he  was  promoted  to  the  posi¬ 
tion  of  assistant  manager.  Several 
months  later  he  was  transferred  to 
Oklahoma  City  and  made  secretary, 
treasurer  and  general  auditor  of  the 
Oklahoma  Gas  &  Electric  Company. 
In  this  capacity  he  has  taken  an  active 
part  in  the  development  of  the  utility 
accounting  system  of  the  Byllesby  En¬ 
gineering  &  Management  Corporation 
of  Chicago,  this  company  being  the 
management  corporation  for  the 
Oklahoma  Gas  &  Electric  Company. 

From  December,  1917,  to  April.  1918, 
he  served  in  Washington  as  a  dollar  a 
year  man  in  the  reorganization  and 
decentralization  of  the  .American  Red 
Cross.  He  has  taken  an  active  part 
in  the  work  of  the  .Accounting  Section 
f)f  the  National  Electric  Light  Asso¬ 
ciation  since  the  geograjdiic  divisions 
were  first  .started,  serving  on  various 
committees.  In  1925-1926  he  served 
as  chairman  of  the  accounting  .section 
of  the  .Southwestern  Geographic  Divi¬ 
sion.  later  being  made  a  vice-chairman 
of  the  National  .Accounting  Section,  in 
which  capacitv  he  served  from  1926 
to  P)2<A 


J .  R.  Jeffrey  Retires 

J.  R,  Jeffrey,  manager  of  the  elec¬ 
trical  department  of  the  Allis-Chalmers 
Manufacturing  Company,  Milwaukee, 
has  resigned  and  is  retiring  after 
twenty-eight  years  of  service  with  the 
company.  Mr.  Jeffrey  served  an  ap¬ 
prenticeship  of  two  years  with  the 
Poison  Iron  Works,  Toronto,  on  engine 
and  boiler  work.  He  was  with  the 
Canadian  General  Electric  Company  at 
Peterboro  for  six  years,  becoming 
chief  draftsman  after  the  first  year. 
He  also  served  as  chief  draftsman  for 
the  Lachine  Rapids  Hydraulic  &  Land 
Company,  Montreal. 

In  1901  he  entered  the  employ  of  the 
Bullock  Electric  Manufacturing  Com¬ 
pany,  Norwood,  Ohio,  as  assistant 
manager  of  sales  and  later  became  as¬ 
sistant  secretary.  In  1908,  after  Allis- 
Chalmers  had  taken  over  the  Bullock 
company,  he  was  transferred  to  Mil¬ 
waukee  as  assistant  manager  of  the 
steam  and  electrical  department,  and  in 
1614,  when  the  department  was  divided, 
he  became  manager  of  the  electri¬ 
cal  department,  which  position  he  has 
since  held. 

Mr.  Jeffrey  plans  to  take  a  much- 
needed  rest  and  is  leaving  for  his  sum¬ 
mer  home  at  Stony  Lake  near  Peter¬ 
boro,  Ontario. 


Owen  D.  Young,  chairman  of  the 
board  of  directors  of  the  General  Elec¬ 
tric  Company,  was  voted  to  be  "the 
greatest  business  man  in  America”  by 
200  business  men  from  27  states  and 
three  foreign  countries  who  are  en¬ 
rolled  at  the  Harvard  Business  School 
summer  session. 

Ralpji  O.  Waltham,  for  the  past 
seven  years  assistant  engineer  in  the  gas 
and  electric  division  of  the  engineering 
department  of  the  California  Railroad 
Commission,  has  resigned  to  become 
managing  editor  of  Electric  Light  ami 
Power,  Chicago.  Mr.  Waltham’s  con¬ 
nection  with  the  electrical  industry  in 
California  began  in  1908  with  the  firm 
of  New  York  engineers  which  built  tbe 
Big  Bend  plant  of  the  Great  Western 
Power  Company  in  Plumas  County. 
Since  that  time  he  has  been  affiliated  in 
turn  with  the  Livermore  Water  & 
Power  Company  and  the  Pacific  Gas 
&  Electric  Company. 

Art  Church,  since  1920  district 
manager  at  .Santa  Maria,  Calif.,  for  the 
San  Joatjuin  Light  &  Power  Corpora¬ 
tion.  has  been  made  sales  engineer,  suc¬ 
ceeding  T.  K.  Holme.s,  who  resigned  to 
become  sales  manager  of  the  Yosemite 
Portland  Cement  Company.  Air.  Church 
will  specialize  in  oil-field  installations 
and  will  divide  his  time  between  Fresno, 
the  oil  fields  in  the  San  Joaquin  terri¬ 
tory  and  Los  Angeles.  He  will  be 
replaced  in  Santa  ATaria  by  G.  V. 


352 


PJcctrical  World  —  I  ’ol.94,  No.7 


Footman,  formerly  district  manager  at 
Coalinga.  J.  C.  Berry,  since  1925 
assistant  district  manager,  has  been  pro¬ 
moted  to  district  manager. 

O.  Z.  Tyler,  for  many  years  super¬ 
intendent  of  electric  plants  at  Jackson¬ 
ville,  Fla.,  has  been  promoted  to  the  post 
of  general  superintendent  of  utilities  for 
that  city. 

E.  O.  Howard,  president  of  the  Utah 
Light  &  Traction  Company,  Salt  Lake 
City,  was  elected  president  of  the  local 
Chamber  of  Commerce  at  a  recent 
meeting  of  the  board  of  governors  held 
June  17.  Mr.  Howard  is  serving  his 
third  year  as  a  member  of  the  board. 

Frank  M.  Gentry,  formerly  assistant 
to  the  mechanical  engineer  of  the  New 
York  Edison  Company  and  for  many 
years  principal  assistant  engineer  with 
George  A.  Orrok,  consulting  engineer, 
has  resigned  from  the  New  York  Edi¬ 
son  Company  to  join  the  staff  of 
Lehman  Brothers,  bankers,  New  York 
City. 

Frank  T.  Hitchcock,  purchasing 
agent  of  the  Edison  Electric  Illuminat¬ 
ing  Company  of  Boston,  has  been  ap¬ 
pointed  .superintendent  of  the  purchas¬ 
ing  and  inter-service  bureau,  succeeding 
W.  H.  Francis.  Mr.  Hitchcock  entered 
the  employ  of  the  company  in  1926. 
W.  F.  Stevens,  superintendent  of  the 
supply  department,  has  been  made  as¬ 
sistant  superintendent  of  the  purchasing 
and  inter-service  bureau. 

Daniel  Torrance,  formerly  secre¬ 
tary  to  A.  W.  Leonard,  president 
Puget  Sound  Power  &  Light  Company, 
Seattle,  has  been  made  assistant  to  the 
president.  Mr.  Torrance  has  been  as¬ 
sociated  with  Stone  &  Webster  in¬ 
terests  for  fifteen  years  and  went  from 
Boston  to  Seattle  about  four  years  ago 
to  take  the  position  of  assistant  comp¬ 
troller  Puget  Sound  Power  &  Light 
Company. 

L.  G.  McClellan,  for  the  past  four 
years  purchasing  agent  for  the  Grays 
Harbor  Railway  &  Light  Company, 
Aberdeen,  Wash.,  has  become  secre¬ 
tary  and  assistant  treasurer  of  the  Grays 
Harbor  company  and  officer  in  its  sub¬ 
sidiaries.  In  addition  to  his  new  duties 
he  will  retain  his  position  as  purchas¬ 
ing  agent.  Mr.  McClellan  succeeds 
G.  B.  Sanford,  who  has  resigned  to 
become  treasurer  of  the  Business 
Chronicle  in  Seattle. 

Glenn  L.  Jackson,  for  the  past  two 
years  sales  manager  for  the  Mountain 
States  Power  Company,  has  been  made 
sales  manager  for  that  company  and 
the  California-Oregon  Power  Company. 
J.  J.  Buchter  and  H.  L.  Bromley,  mer- 
chandi.se  manager  and  advertising  man¬ 
ager,  respectively,  for  the  California- 
Oregon  Power  Company,  now  hold  those 
positions  for  both  companies. 

L.  W.  Grothaus,  assistant  manager 
of  the  electrical  department  of  the 
.\llis-Chalmers  Manufacturing  Com¬ 
pany,  has  been  transferred  from  the 
company’s  Bullock  Works  at  Norwood, 


Ohio,  to  Milwaukee,  succeeding  R.  S. 
Flesh lEM,  who  has  been  made  manager 
of  the  department.  Mr.  Grothaus  has 
been  in  the  employ  of  the  company  for 
over  twenty-five  years.  Receiving  his 
shop  training  at  Bullock  Works,  in 
1908  he  was  transferred  to  the  power 
and  electrical  department  at  Milwaukee. 
In  1912  he  joined  the  Milwaukee 
sales  office,  remaining  there  until  the 
fall  of  1917,  when  he  entered  govern¬ 
ment  service  at  Washington  in  connec¬ 
tion  with  the  War  Industries  Board. 
At  the  termination  of  that  service,  in 
Januar)^  1918,  he  rejoined  the  Mil¬ 
waukee  sales  staff  and  in  July  of  that 
year  was  transferred  to  Minneapolis 
in  charge  of  that  office.  Subsequently 
he  was  made  manager  of  the  Cleveland 
district  office  and  in  April,  1925,  was 
appointed  assistant  manager  of  the 
electrical  department  located  at  Bullock 
Works.  For  the  past  three  years 
Mr.  Grothaus  has  served  as  chairman 
of  the  motor  and  generator  section  of 
the  National  Electrical  Manufacturers’ 
Association. 

D.  McFarlan  Moore,  past  vice- 
president  of  the  Illuminating  Engineer¬ 
ing  Society  and  well  known  as  one  of 
the  earliest  pioneers  in  gaseous  conduc¬ 
tion,  and  particularly  as  the  inventor  of 
a  television  lamp,  has  been  elected  a 
member  of  the  Lehigh  Chapter  of  the 
Society  of  the  Sigma  Xi.  which  is  a 
national  honorary  scientific  fraternity. 

William  G.  Marshall,  since  1926 
director  of  personnel  for  the  Philadelphia 
Company  and  affiliated  corporations,  has 
been  appointed  assistant  to  vice-presi¬ 
dent  T.  P.  Gaylord  of  the  Westinghouse 
Electric  &  Manufacturing  Company. 
Mr.  Marshall  will  be  in  charge  of  em¬ 
ployee  relations,  but  no  change  is 
contemplated  in  the  existing  positions 
of  director  of  personnel  or  manager  of 
employee  service,  according  to  an  an¬ 
nouncement  made  by  Mr.  Gaylord. 

Waldo  W.  Skuse  has  been  appointed 
agriculturist  for  the  Washington  Water 
Power  Company,  Spokane,  to  consult 
with  farmers  on  farm  electrification 
throughout  the  territory  served  by  the 
company  in  eastern  Washington  and 
northern  Idaho.  Mr.  Skuse,  a  grad¬ 
uate  of  Washington  State  College  in 
civil  engineering  and  agriculture,  has 
served  at  Spokane,  Wash. ;  Helena, 
Mont.,  and  Lewiston,  Idaho,  and  for 
the  past  five  years  has  been  engaged  in 
the  farm  equipment  business  in  Lewis¬ 
ton  and  Walla  Walla. 

Wendell  L.  Willkie,  member  of 
the  law  firm  of  Mather,  Nesbitt  & 
Willkie,  Akron,  Ohio,  counsel  for  the 
Northern  Ohio  Power  &  Light  Com¬ 
pany,  will  leave  the  Akron  firm  Octo¬ 
ber  1  and  join  Weadock  &  Willkie. 
with  offices  in  New  York  City.  The 
Weadocks  are  general  counsel  for  the 
Allied  Power  &  Light  Corporation, 
which  operates  public  utility  properties 
in  Ohio,  Illinois,  Indiana,  Michigan. 
Tennessee  and  Pennsylvania.  Mr.  Will¬ 
kie  has  made  a  distinguished  record  in 
the  corporation  law  field  since  he  first 


went  to  Akron  ten  years  ago,  direct 
from  army  service.  He  first  entered 
the  legal  department  of  the  Firestone 
Tire  &  Rubber  Company  and  a  year 
later  went  into  the  offices  of  Mather 
&  Nesbitt.  Mr.  Willkie  is  the  second 
member  of  the  Northern  Ohio  Power 
staff  to  be  drafted  recently  by  the 
Allied  Power  &  Light  Corporation.  In 
June  M.  W.  Arthur,  manager  of  com¬ 
mercial  distribution,  removed  to  New 
York  to  join  the  engineering  and  oper¬ 
ations  staff  of  the  Allied  organization. 

Obituary 

c/^ _ 

Alfred  H.  Cowles 

Alfred  H.  Cowles,  metallurgist  and 
inventor  and  president  of  the  Electric 
Smelting  &  Aluminum  Company,  Se- 
waren,  N.  J.,  died  August  13,  Mr. 
Cowles  with  his  brother,  Eugene  H., 
developed  the  electric  furnace  in  con¬ 
nection  with  producing  aluminum  and 
alloys.  In  1885  the  Electric  Smelting 
&  Aluminum  Company  was  organized 
and  two  years  later  a  British  sub¬ 
sidiary  was  formed.  Mr.  Cowles  had 
headed  the  former  company  since  1895. 
He  was  the  recipient  of  many  honors  in 
recognition  of  his  scientific  discoveries. 
The  Franklin  Institute  awarded  him  the 
Elliot  Cresson  and  John  Scott  legacy 
medals  in  1886,  and  the  Paris  E.xposi- 
tion  of  1889  presented  him  with  a  gold 
medal.  He  was  a  fellow  of  the  Ameri¬ 
can  Institute  of  Electrical  Engineers  and 
a  member  of  the  American  Electro¬ 
chemical  Society,  of  which  he  had  been 
vice-president ;  the  American  Institute 
of  Mining  and  Metallurgical  Engineers 
and  the  Franklin  Institute.  He  was  a 
native  of  Cleveland,  Ohio,  and  received 
his  education  at  Ohio  State  University 
and  Cornell. 


Robert  M.  Saxby,  well  known  as 
head  of  the  purchasing  department  of 
the  Ontario  Hydro-Electric  Power 
Commission,  died  at  his  home  in 
Toronto,  August  9,  after  a  month’s 
illness.  For  20  years  Mr.  Saxby  was 
prominently  identified  with  the  activ¬ 
ities  of  the  provincial  power  com¬ 
mission  He  was  57  years  of  age. 

Walter  B.  Snow,  for  22  years  head 
of  the  engineering  and  industrial  ad¬ 
vertising  agency  known  as  Walter  B. 
Snow  &  Staff,  Boston,  Mass.,  died  at 
his  home  in  Falmouth,  Mass.,  Aug.  9 
at  the  age  of  69.  Mr.  Snow  was  gradu¬ 
ated  in  mechanical  engineering  from  the 
Massachusetts  Institute  of  Technology 
in  1882  and  for  25  years  was  employed 
in  the  engineering  department  of  the 
B.  F.  Sturtevant  Company,  Boston.  In 
1907  he  established  his  business  at  Bos¬ 
ton  as  a  publicity  engineer,  specializing 
in  technical  advertising.  He  severed 
his  connection  with  the  organization  at 
the  beginning  of  the  present  year  on 
account  of  ill  health. 
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TKMPOKARII-V  at  least,  the  utilities  have  resigned  their 
market  leadership.  .Many  of  the  common  stocks  have  made 
substantial  recovery  from  the  heavy  losses  incurred  in  last 
week’s  selling  movement.  The  great  majority,  however,  are  still 
well  below  their  recent  high  marks.  This  includes  issues  that  were 
the  most  aggressive  during  the  past  few  weeks.  The  effect  of  the 
recent  attack  upon  utilities  in  the  Chicago  market  seems  to  be  still 
in  evidence. 

- How  FAR  THE  I’l  iLiTV  PRK  Fs  ARE  EiKELv  TO  GO  is  d  (|uestion  fre¬ 
quently  asked.  Many  of  the  standard  issues  are  today  well  over 
30  times  earnings.  Active  is.sues  selling  below  twenty  times  earnings 
are  difficult  to  find.  The  investing  public  has  a  larger  and  larger 
amount  of  available  funds  and  is  impressed  with  the  desirability 
of  utility  common  stocks  more  and  more.  Obviously  their  standard 
of  value  is  an  ever-changing  quantity,  and  the  old  standards  were 
long  ago  meaningless. 


C'oM  MONWEAETH  PoWER  REDUCES  DI¬ 
RECTORATE. — As  over  95  per  cent  of  the 
common  stock  of  Commonwealth  Power 
Corporation  is  owned  by  the  Common¬ 
wealth  &  Southern  Corporation,  it  was 
deemed  advisable  to  simplify  the  cor¬ 
porate  organization  of  the  former  com¬ 
pany,  and  at  the  annual  stockholders’ 
meeting  in  Portland,  August  6,  the  board 
of  directors  was  reduced  from  21  to  7 
members  and  the  following  w'ere  elected : 
W.  H.  Barthold,  New'  York;  C.  M. 
Clark.  Philadelphia;  B.  C.  Cobb,  Jacob 
Hekma,  T.  A.  Kenney,  Thomas  W. 
.Martin  and  H.  S.  Scarritt,  all  of  New 
^’ork  City. 


Central  West  Public  Service 
Issues  Notes 

The  Central  West  Public  .Service 
Company  made  an  offering  of  three-year 
7  per  cent  gold  notes,  amounting  to 
$1,000,0(X),  at  99|  and  interest  yielding 
over  7  per  cent.  This  company  owns 
and  operates  public  utility  properties  in 
Iowa,  Minnesota  and  South  Dakota, 
with  other  utility  properties  in  Nebraska 
and  North  Dakota  owned  through  sub¬ 
sidiaries. 


The  Convertible  Bond 

Referring  to  the  recent  disposition  of 
utilities  aiul  other  corporate  enterprises 
to  issue  convertible  bonds,  the  current 
market  letter  issued  by  Stone  &  Web¬ 
ster  and  Blodget  says : 

‘‘Since  tbe  beginning  of  this  year  a 
large  jiropcirtion  of  all  new  bond  issues 
have  carried  convertible  features.  The 
convertible  bond  is  not,  however,  of  re¬ 
cent  origin,  as  the  first  issue  was  offered 
over  a  half  century  ago.  The  reason  for 
its  popularity  has  been  tbe  fact  that  it 
constitutes  not  only  an  obligation  but 
also  a  claim  on  tbe  eipiity  in  tbe  issuing 
corporation,  and  .so  tbe  holder  is  at  tbe 
same  time  both  a  creditor  and  a  part 
owner.  It  is,  how'ever,  essential  for  the 
buyer  of  convertible  bonds  to  be  certain 
that  he  is  obtaining  tbe  full  benefits  of 
both  these  positions.  On  the  one  hand 
he  should  assure  himself  that  as  a 
present  bondholder  he  is  attaining  the 
full  advantages  of  a  sound  bond  such  as 
safety  of  principal  and  assurance  of  in¬ 
come.  The  buyer  of  convertible  bonds 
should  also  consider  his  position  as  a 
prospective  stockholder  when  he  has 
availed  himself  of  his  conversion  priv¬ 
ilege.  which  is  after  all  a  call  on  the 
stock  of  the  issuing  company.  It  is  im¬ 
portant  for  him  to  be  certain  that  the 
terms  of  the  contract  in  respect  to  class 
of  stock,  ratio  and  time  of  conversion 
will  grant  a  liberal  participation  in 
the  future  earnings  of  the  issuing 
corporation. 

“In  all  the  history  of  the  bond  market 


the  pre.sent  time  offers  the  investor  the 
most  favorable  opportunities  in  con¬ 
vertible  bonds  for  combining  both  the 
advantages  of  maximum  safety  of  prin¬ 
cipal  and  income  together  with  attrac¬ 
tive  possibilities  of  sharing  in  the  profits 
of  strong  and  successfully  managed  com¬ 
panies,  w'hich  are  issuing  these  securi¬ 
ties  not  because  of  any  inherent  weakness 
in  credit  but  to  carry  out  nation-wide 
plans  of  industrial  expansion.” 


Montana  Power  Issue  Oversub¬ 
scribed. — A  new  issue  of  50,000  shares 
of  $6  preferred  stock  of  the  Montana 
Power  Company  offered  locally  on  July 
22  was  heavily  oversubscribed.  This 
stock  was  offered  at  $100  per  share  to 
the  people  of  Montana  and  outside  of  a 
booklet  mailed  within  the  state  the  offer¬ 
ing  w'as  not  publicly  advertised.  The 
$5,000,000  obtained  will  be  spent  for 
additional  power  generating  equipment 
for  the  company. 


The  World’s  Electrical  Energy 
and  Industrial  Progress* 


CENTRAL  stations  of  the  world 
generate  around  1 75,000, (K)0,0(K)  to 
200,(X)0,0{K),0()0  kw.-hr.  of  electricity 
each  year.  About  70  per  cent  of  this 
is  used  by  industries;  that  is,  about 
125.0(X).{K)0,000  kw.-br.,  or  175,000,- 
000,000  horsepower-hours.  The  United 
States  accounts  for  slightly  over  half 
of  this.  Other  countries  with  appre¬ 
ciable  generation  are  tiermany,  Canada, 
(ireat  Britain,  France,  Japan,  Italy, 
Switzerland,  Norway,  Sweden,  Bel¬ 
gium. 

In  Switzerland,  where  some  900 
kw.-hr.  per  annum  per  capita  is  gen¬ 
erated.  they  have  to  go  to  France 
to  find  a  market  for  surplus  energy. 
.'\hout  99.8  per  cent  of  Switzerland’s 
total  electrical  energy,  by  the  way.  i.s 
generated  from  water  power,  but  Swit¬ 
zerland  is  full  of  mountains  that  are 
full  of  rivers  full  of  falling  water' 
no  need  of  any  great  investment  per 
kilowatt  in  transmission  lines  there  to 
conduct  jKiwer  to  consuming  centers. 

It  is  no  surprise,  therefore,  that 
Swiss  industries  are  well  electrified. 
Stati.stics  group  light,  power  and  heat 
as  taking  50  per  cent,  railways  12  per 
cent  and  chemical  and  metallurgical 
proces.ses  23  per  cent.  The  remaining 
15  per  cent  is  exported.  The  total 

*I-rom  an  address  by  Marshall  T.  Jones, 
chief  electrical  equipment  division,  Depart¬ 
ment  of  Commerce. 


industrial  consumption  is  about  70  per 
cent ;  power  and  industrial  lighting 
and  heating  together,  therefore,  ac¬ 
count  for  47  per  cent.  The  total  pro¬ 
duction  runs  around  3,600,000,000 
kw.-hr.  per  year. 

Japan  presents  considerable  of  interest 
in  tills  connection.  Though  Japan  was 
progressive  and  rapidly  modernizing 
itself  prior  to  1923,  the  great  earth¬ 
quake  of  that  year,  with  the  resulting 
necessity  of  reconstruction,  led  to  the 
equijiment  of  many  factories  along 
modern  lines  that  would  otherwise  still 
be  only  prospective.  Then.  too.  Japan 
is  growing  as  an  industrial  nation  much 
beyond  the  average  conception.  Many 
important  commodities  that  were 
totally  imported  ten  years  ago  are  now 
represented  by  only  stray  import  ship¬ 
ments. 

Japanese  water  power  has  been  de¬ 
veloped  because  of  the  high  cost  of 
coal  there.  About  one  and  one-half 
million  kilowatts  of  water  power  are 
now  developed;  something  like  eight 
million  remain  untouched.  Combine 
these  facts  with  prevailing  cheap  labor 
and  long  hours;  the  result  can  be  only 
expectation  of  continued  increase  in 
industrialization. 

The  chief  industries  of  Japan  are 
weaving  and  dyeing,  iron  founding 
and  mechanical  work,  chemicals,  min¬ 
ing  and  refining  and  the  preparation  of 
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food  and  drinks.  In  these  five  groups 
about  200,000  motors  are  now  in  use; 
all  the  other  industries  use  50,000. 
Their  horsepower  totals  1,500,000; 
others,  2,000,000.  During  the  past  ten 
years  the  increase  has  amounted  to 
about  1,500,000  hp.,  a  75  per  cent  in¬ 
crease.  That  could  happen  only  in  a 
growing  industrial  country,  and  only 
when  that  country  has  abundant  pow'er 
supply  developed  through  the  medium 
of  electricity. 

Australia  presents  another  angle,  in 
that  it  is  a  pastoral  and  mining  coun¬ 
try,  and  manufacturing  is  not  at  pres¬ 
ent  a  great  item  among  the  resources 
of  the  Commonwealth,  Mining  and 
the  industries  allied  with  sheep  and 
cattle  raising,  such  as  refrigerating 
works,  canning,  tanneries,  show  fac¬ 
tories  and  woolen  mills,  are  the  largest 
users  of  electric  power.  It  should  be 
noted  that  in  many  instances  the  manu¬ 
factured  products  of  one  industry  arc 
the  raw  materials  of  another,  so  that 
any  statistics  tend  to  make  manufac¬ 
turing  in  Australia  appear  to  be  more 
important  than  it  really  is. 

Tasmania,  however,  has  had  a  dif¬ 
ferent  experience  from  Australia  as  a 
whole.  In  the  island  state  water  power 
is  plentiful,  and  as  a  result  industry 
has  grown  there  to  a  degree  far  heyond 
that  experienced  on  the  Australian 
mainland.  In  this  instance  there  is  a 
clear  picture  of  the  effect  power  de¬ 
velopment  has  had  on  industrialization. 
It  recpiires  no  great  insight  to  realize 
what  a  different  history  the  uninhabited 
jungle  territory  of  the  north  of  Aus¬ 
tralia  would  have  had  if  power,  either 
in  the  form  of  fuel  deposits  or  in 
rivers,  had  been  found  there  in  abun¬ 
dance.  together  with  raw  material 
supplies. 

Generally  speaking.  France.  Spain 
and  the  L  niteo  Kingdom  are  our  best 
Furopean  markets  for  industrial  elec¬ 
trical  appliances.  Rather  a  large  pro¬ 
portion  of  our  exports  of  accessories 
and  parts  for  motors  go  to  Belgium 
and  Italy,  and  even  Norway  imports 
a  good  deal  of  this  equipment,  while 
of  our  shipments  of  small  motors  a 


large  percentage  finds  its  way  to  Ger¬ 
many.  The  Netherlands.  .Sweden, 
Switzerland.  Italy  and  Heigiuni  also 
import  small  motors  to  a  considerable 
extent.  Trade  with  Russia  is  steadily 
improving. 

General  PrBi.ir  Service  Asset 
Value  Up. — The  General  Public  Serv¬ 
ice  Corporation  reports  an  asset  value 
of  common  stock  as  of  July  31,  1929, 
of  $59.82  per  .share.  This  compares 
with  $50.06  reported  as  of  June  30. 
1929,  and  $23.67  per  share  for  July  31. 
1928.  Large  holdings  of  American 
Superpower.  American  Telephone  & 
Telegraph,  Commonwealth  Edison.  De¬ 
troit  Edison,  Middle  West  Utilities  and 
U.G.I.  have  caused  this  rapid  rise  owing 
to  their  steady  appreciation. 


Utility  Stocks  Continue 
Upward  Trend 

Much  has  been  said  pro  and  con  i» 
the  way  of  justifying  the  steady  upwarc 
climb  of  utility  stocks  to  levels  more  or 
less  entirely  out  of  keeping  with  the 
earning  capacity  of  the  stocks.  In  view 
of  the  recent  heavy  selling  movement  oc¬ 
casioned  by  the  rise  in  the  Federal 
Reserve  rediscount  rate,  the  following 
comparison  of  the  averages  of  ter 
more  or  less  representative  public  utility 
issues  as  of  August  1  this  year  and  tht 
three  previous  years  is  of  interest.  The 
average  of  the  ten  stocks  has  increased 
by  more  than  132  per  cent  in  the  four 
years  studied,  and  by  far  the  larger  part 
of  this  rise  occurred  during  the  past  year 


T rend  of  T en 

Representative 

I  tility  Stocks 

August  1: 

1926 

1927 

1928 

1929 

Columbia  Gas  &  Electric . 

85 

96 

112 

230* 

Comm  onwealth  EMison . 

136 

153 

184 

370 

Cons-'lidated  Gas  (Baltimore) . 

52 

60 

82 

137 

Detroit  Edison . 

137 

149 

195 

354 

Edison  of  Boston . 

229 

243 

279 

404 

Middle  West  Utilities . 

115 

III 

143 

401 

Northeastern  Power . 

20 

18 

25 

78 

Pacific  Gas  &  Electric . 

130 

150 

192 

75 

Southern  California  Edison . 

31 

36 

48 

76 

Southeastern  Power  &  Light . 

28 

37 

50 

132 

96 

105 

131 

226 

♦Corrected  on  account  of  2,  for  one  split. 


Hartforo  Electric  to  Increase 
Stock. — The  Hartford  Electric  Light 
Company,  Hartford,  Conn.,  held  a 
meeting  of  directors  July  23  and  voted 
an  increase  in  capital  stock  from  $18,- 
000.000  to  $21,000,000,  subject  to  the 
approval  of  stockholders.  It  is  recom¬ 
mended  that  the  increase  be  covered 
by  a  new  stock  issue,  one  share  for 
each  six  now  held.  Increased  earnings 
of  the  company  for  the  first  half  of 
1929  are  ample  to  take  care  of  the 
dividend  requirements  of  the  proposed 
$3,000,000  issue,  although  no  half-year 
financial  statement  is  issued.  The  funds 
from  the  new  stock  issue  if  approved 
will  be  used  for  the  needs  of  the  ever- 
expanding  system  and  to  extend  existing 
lines. 


Pennsylvania  Utility 
Increases  Stock 

Stockholders  of  the  Luzerne  Count> 
Gas  &  Electric  Corporation,  at  a  meet¬ 
ing  held  August  7,  voted  to  change  the 
capitalization  from  30.(M)0  shares  of  no 
par  value.  $7  dividend,  first  preferred 
stock,  to  60,000  shares  no  par  value, 
first  preferred  stock.  The  176,694 
shares  of  no  par  value  common  stock 
will  remain  unchanged. 

The  hrsi  preferred  stock  is  to  oe 
divided  into  30,0(X)  shares  of  $7  stock, 
callable  at  $105,  and  30,000  shares  of 
$6  stock,  callable  at  $105.  The  $6  divi¬ 
dend  preferred  shares  will  be  sold  pri¬ 
marily  to  gas  and  electric  customers  of 
the  company. 


Current  Earnings  Reports  of  Electric  Light  and  Power  Companies 


1929 

.American  Water  Works  & 

Electric  &  subs. 

(Year  ended  June  30 

Gross  earnings .  $52,208,685 

Net  earnings .  25,817,496 

Commonweath  Power 
(Year  ended  June  30) 

Gross  earnings .  61.567,337 

Net  earnings .  29,943,015 

Consumers  Power 
(Year  ended  June  30) 

Gross  earnings .  32,441,465 

Net  earnings .  16,437,512 

Engineers  Public  Service  & 
subs. 

(Y ear  ended  June  30) 

Gross  earnings .  42,429,582 

Net  earnings .  18,038,494 

Milwaukee  Electric  Railway 
&  Light 

(Year  ended  June  30) 

Gross  earnings .  30,918,343 

Net  earnings .  10,112,781 

Nebraska  Power 

(Year  ended  June  30) 

Gross  earnings .  5,653,509 

Net  earnings .  2,767,860 


Per 

Operating 

1928 

Per 

Operating 

Cent 

Ratio 

.  1929 

Uent 

rtitio 

1928 

Increase 

1929 

1928 

Pacific  Power  &  Light 

Increase 

1929 

1928 

(Year  ended  June  30) 

52 

56 

Gross  earnings . 

$4,785,066 

$4,071,817 

18.0 

$49,863,070 

4.5 

50 

53 

Net  earnings . 

2,276.967 

1,772,421 

28.0 

23,719,436 

8.8 

Penn  Ohio  Edison  1  _ 

Northen;  Ohio  Power  ( 

(Year  ended  June  30) 

26,741,226 

7.7 

60 

61 

55,650,478 

10.6 

51 

52 

Gross  earnings . 

28,802,052 

26,379,382 

13.5 

Net  earnings . 

11,597,606 

10,169,020 

14.0 

Portland  Electric  Power 

(Year  endeel  June  30) 

12.303,415 

2.7 

59 

59 

28,42^,804 

14.1 

49 

50 

Gross  earnings . 

12,637,733 

14,010,616 

17.2 

,  , 

Net  earnings . 

5,144,924 

5,022,108 

2.4 

Texas  Power  &  Light 

(Year  ended  June  30) 

9,513,151 

1.0 

50 

55 

Gross  earnings . 

9,612,019 

30,285,477 

40.0 

57 

60 

Net  earnings . 

4,757,779 

4,286,643 

II. 0 

11,989,813 

50.0 

Uniterl  Light  A  Power  & 

subs. 

(Year  enderl  June  30) 

6.3 

58 

Gross  earnings . 

92,106,058 

86,628,518 

61 

28,037.267 

10.2 

67 

68 

Net  earnings . 

38,406,371 

33,713,645 

13.9 

9,086,52C 

11. 1 

5,080,773 

II. 0 

51 

53 

2,403,458  15.0 
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Manufacturing  Operations  Decrease 
During  July 


Manufacturing  activity  in 

the  country  as  a  whole  during 
July  recorded  a  drop  of  slightly  more 
tlian  normal  proportions  for  this  season 
of  the  year,  consumption  of  electrical 
energy  by  manufacturing  plants  indi¬ 
cates.  The  July  rate  of  operations,  not 
corrected  for  seasonal  variation,  but 
corrected  for  number  of  working  days, 
was  about  4.6  per  cent  under  June. 
Contrasted  with  the  same  month  last 
year  the  rate  was  7.3  per  cent  greater. 
'Phis  brings  the  average  rate  of  manu¬ 
facturing  activity  for  the  first  seven 
months  of  1929  to  a  point  12.7  per  cent 
higher  than  that  established  in  the  like 
period  last  year. 

The  index  of  activity  in  general  in¬ 
dustry,  based  on  consumption  of  elec¬ 
trical  energy,  stands  at  129.0  for  July, 
as  compared  with  135.2  in  June  and 
120.2  in  July  last  year.  The  average 


for  the  first  seven  months  is  135.1  as 
against  119.9  in  the  same  time  last 
year. 

All  sections  of  the  country,  except  the 
Mountain-Pacific  States,  reported  ma¬ 
terial  drops  in  rate  of  operations  as 
compared  with  June,  but  every  section 
reported  July  operations  on  a  plane 
materially  over  those  of  July  last  year. 
The  Western  States  reported  the  largest 
gain  over  last  year  with  18.2  per  cent, 
New  England  States  10.8  per  cent. 
Middle  Atlantic  States  10.0  per  cent. 
North  Central  States  8.0  per  cent  and 
the  Southern  States  0.7  per  cent. 

The  automobile  industry,  including 
the  manufacture  of  parts  and  acces¬ 
sories,  reported  a  drop  in  July  as  con¬ 
trasted  with  June  of  about  9.4  per  cent, 
but  was  operating  at  a  rate  2.9  per 
cent  under  July  last  year.  This  is  the 
first  time  since  September,  1927,  that 


the  rate  of  operations  in  any  one  month 
has  fallen  below  that  of  the  same  month 
in  the  year  previous.  The  rate  of  oper¬ 
ations  during  July  were  18.2  per  cent 
under  the  peak  of  activity  recorded 
during  April. 

The  rolling  mills  and  steel  plants 
recorded  a  drop  of  6.4  per  cent  com¬ 
pared  with  June  of  the  current  year, 
but  operations  were  still  on  a  plane 
fully  16.1  per  cent  over  July,  1928.  The 
ferrous  and  non-ferrous  plants  reported 
a  rate  of  activity  practically  on  a  level 
with  that  of  June,  but  12.3  per  cent 
over  July  last  year. 

July  operations  in  the  textile  plants 
of  the  country  were  7.8  per  cent  under 
June,  but  23.5  per  cent  over  July  last 
year. 

The  food  products  industry  is  the 
only  manufacturing  group  reporting  in¬ 
creased  operations  during  July  as  com¬ 
pared  with  June,  the  recorded  increase 
being  6.7  per  cent.  The  current  oper¬ 
ations  in  this  group  were  practically 
on  the  same  plane  as  during  July  last 
vear. 
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These  Data  are  compiled  by  ELECTRICAL  WORLD 
and  are  based  on  monthly  consumption  of  electri¬ 
cal  energy  by  3,626  large  manufacturing  plants  in 
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Business  News  and  Market  Conditions 
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Federal  Trade  Commission 
Investigates  Sales 

The  Federal  Trade  Commission  now 
is  making  a  comparative  check  of  the 
cost,  price  and  profit  on  merchandise 
sold  at  fixed  resale  prices  and  similar 
products  on  which  there  are  no  estab¬ 
lished  prices.  From  a  list  of  several 
hundred  articles  the  commission  has 
selected  a  representative  group  for  the 
purpose  of  this  study,  which  is  intended 
to  reveal  the  actual  result  in  the  conduct 
of  business  of  the  application  of  fixed 
resale  prices  on  trade-marked  and 
branded  merchandise. 

The  findings  on  this  phase  of  the 
commission’s  investigation  of  the  resale 
price  maintenance  practice  will  be  in¬ 
cluded  in  the  second  section  of  its  re¬ 
port  to  Congress.  The  first  part  of  the 
commission’s  report,  which  was  sub¬ 
mitted  just  prior  to  the  adjournment  of 
Congre.ss  last  spring,  pre.sented  the 
opinions  of  distributors  and  consumers 
with  respect  to  resale  price  maintenance. 

The  canvass  made  by  the  commission 
indicated  that  wholesale  and  retail  mer¬ 
chants  are  generally  in  favor  of  resale 
price  protection  and  that  the  purchas¬ 
ing  public,  which  was  represented  for 
the  most  part  by  farmers,  is  opposed 
to  it.  Representative  Kelly  of  Penn- 
.sylvania  has  reintroduced  his  bill  to 
legalize  resale  price  maintenance  con¬ 
tracts  between  manufacturers  and  dis¬ 
tributors  of  trade-marked  or  branded 
merchandise,  but  the  House  committee 
on  interstate  and  foreign  commerce  will 
not  be  organized  for  the  consideration 
of  pending  legislation  until  the  Decem¬ 
ber  session. 

The  prospect  is  that  the  bill  will 
remain  on  the  shelf,  although  its  pro¬ 
ponents  anticipate  that  it  will  be  favor¬ 
ably  reported  to  the  House. 


Fixture  and  Lamp  Production 
Shows  Slight  Decrease 

The  establishments  engaged  primarily 
in  the  manufacture  of  gas  and  electric 
fixtures,  lamps,  lanterns  and  reflectors 
in  1927  reported  products  valued  at 
$127,802,407,  a  decrease  of  1.5  per 


cent  as  compared  with  $129,698,389  re¬ 
ported  for  1925,  the  last  preceding 
census  year.  “Lamps,”  in  this  classifi¬ 
cation.  does  not  signify  or  include  incan- 
tlescent  lamp  bulbs. 

In  addition,  gas  and  electric  fixtures, 
lamps,  lanterns  and  reflectors  are  manu¬ 
factured  to  some  extent  as  secondary 
products  by  establishments  engaged 
primarily  in  other  lines  of  manufacture. 
The  value  of  such  commodities  thus 
produced  outside  the  industry  proper  in 
1925  was  $10,005,944,  an  amount  equal 
to  7.7  per  cent  of  the  total  value  of 
products  for  the  industry  as  classified. 
The  corresponding  value  for  1927  has 
not  yet  been  calculated,  but  will  be 
shown  in  the  final  report  of  the  census. 

Of  the  481  establishments  reporting 
for  1927,  156  were  located  in  New  York, 


For  the  purpose  of  better  ascer¬ 
taining  the  distribution  of  electrical 
goods,  the  electrical  division  of  the 
Commerce  Department  is  completing 
plans  for  a  national  census  taking 
among  the  various  retail  units  han¬ 
dling  electric  refrigerators  and  heating 
appliances.  This  study  will  comprise 
two  distinct  surveys — one  covering 
refrigerators  and  the  other  devoted 
exclusively  to  heating  appliances.  It 
is  expected  that  a  further  survey  will 
be  made  to  check  the  distribution  of 
motor-driven  apparatus. 

As  the  result  of  these  studies,  it 
will  be  possible  to  establi.sh  the  per¬ 
centage  of  the  entire  business  in  each 
type  of  article  that  is  done  by  the 
various  retail  units.  A  survey  that 
is  being  completed  of  the  distribution 
of  radio  goods,  for  instance,  has 
shown,  according  to  tentative  findings, 
that  there  are  nearly  a  hundred  dif¬ 
ferent  types  of  establishments  han¬ 
dling  these  articles,  ranging  from 
beauty  parlors  to  garages.  It  is  ex- 
])ccted  that  the  same  situation  will  be 
revealed  with  regard  to  the  electric 
appliances — a  large  number  of  outlets, 
but  a  few  of  them  controlling  the 
greater  part  of  the  business. 

Particular  attention  will  be  directed 
toward  finding  out  the  percentage  of 


76  in  Illinois,  57  in  California.  .^9  in 
Pennsylvania,  32  in  Ohio,  fifteen  in 
Massachusetts,  fifteen  in  New  Jersey, 
fifteen  in  Wisconsin,  fourteen  in  Wash¬ 
ington.  thirteen  in  Missouri,  eleven  in 
Connecticut,  seven  in  Indiana,  six  in 
.Maryland,  six  in  Michigan,  five  in  Min¬ 
nesota,  three  in  Oregon,  two  in  Col¬ 
orado.  two  in  Iowa,  two  in  Kansas,  and 
one  each  in  Kentucky,  Louisiana,  Okla¬ 
homa,  Texas  and  Virginia.  In  1923 
the  industry  w'as  repre.sented  by  517 
establishments,  the  decrease  to  481. 
being  the  net  result  of  losses  and  gains. 
The  statistics  for  1927  and  1925  are 
summarized  in  the  accompanying  table. 
The  figures  for  1927  are  preliminary 
and  subject  to  such  correction  as 
may  be  found  necessary  after  further 
e.xamination  of  the  returns. 


the  appliance  business  that  is  done  by 
the  central  .stations.  It  is  believed  that 
the  findings  will  disclose  that  the 
central  stations  do  not  dominate  the 
market  for  electrical  apparatus  taken 
as  a  whole,  although  it  may  be  shown 
that  there  are  certain  types  of  appli¬ 
ances  that  they  are  obliged  to  con¬ 
centrate  on  because  no  other  establish¬ 
ment  desires  to  do  so.  When  the  true 
picture  of  the  part  that  central  stations 
play  is  presented,  it  is  thought  the 
agitation  will  be  largely  dissipated. 

Protests  have  been  made  to  the 
Federal  Trade  Commission  from  cer¬ 
tain  refrigerator  interests,  it  is  stated, 
asking  the  commission  to  examine 
clo.sely  into  the  appliance  sale  business 
of  the  power  companies.  .After  look¬ 
ing  into  this  prote.st,  government  offi¬ 
cials  do  not  believe  that  there  is  any 
ground  for  action.  The  issue  has 
come  up  locally  in  the  city  of  Wash¬ 
ington  of  w'hether  or  not  the  utility 
companies  are  charging  their  custo¬ 
mers  in  their  bills  for  any  losses  that 
they  may  incur  in  the  sale  of  appli¬ 
ances.  It  is  believed,  however,  that 
the  LTilities  Commission  will  take  no 
action  tow’ard  a  general  investigation 
of  the  books  of  the  companies  unlers 
proof  is  presented  that  losses  are  being 
passed  on  to  the  public. 


Metal  Markets  Quiet 

Following  is  a  summary  of  current 
and  last  w’eek’s  metal  market  prices; 


NEW  YORK  METAL  MARKET  PRICE.s 


Aug.  7,  1929  Au 

g  14.  1929 

Cents  per 

Cents  per 

Pound 

Pound 

Copper,  electrfdytic. . . . 
liCad,  Am.  S.  A  R.  price 

18 

6  75 

18 

6  75 

Antimony . 

8.75 

8  625 

.Nickel,  ingot . 

35 

35 

Zinc,  spot . 

7.15 

7  15 

Tin,  Straits . 

47 

46  35 

Aluminum,  99  per  cent . 

24.30 

24  30 

Nuin>M»rof  e^tahli^hmentp .  . 

Wage  earners  (average  for  the  year)'  . 

Wages® . ;  ■  ■  ■  j 

Cost  of  materials,  factory  supplies,  fuel,  and  purchased 

power,  total* . 

Materials  and  supplies . 

Fuel  and  power . 

Value  of  products* .  . 

Value  added  by  manufacture* . 

Horsepower . 


1927 

1925 

Per  Cent  of 
Increase  (+) 
or 

Decrease  ( — ) 

481 

517 

—7  0 

21,030 

22.334 

—5.8 

$29,260,824 

$31,072,058 

—5.8 

55.608.545 

57,770,818 

—3.7 

54  214,643 

1.393.902 

127,802,407 

129,698.389 

—1.5 

72,193,862 

71,927,571 

+0.4 

31.291 

30,038 

+  4.2 

*  Not  including  salaried  employees. 

*  The  amount  of  manufacturers’  profits  cannot  be  calculated  from  the  census  figures,  for  the  reason  that  no 
data  are  collected  in  regard  to  a  number  of  items  of  expense,  such  as  interest  on  investment,  rent,  deprecia¬ 
tion,  taxes,  insurance  and  advertising. 

*  Not  reported  separately.  #  ,  *  i_  j 

^  Value  of  products  less  cost  of  materials,  factory  supplies,  fuel  and  purchased  power. 


Electrical  Goods  Distribution  Subject  of  Study 
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Market  Conditions 

_ _ _ _ _ 


ALTHOUGH  the  electrical  ecjuipment  situation  is  somewhat 
mixed  this  week,  some  sections  reflecting  summer  inactivity, 
X  ^  the  outlook  for  early  autumn  buying  is  universally  favorable. 

- Volume  of  sales  is  around  normal  on  Pacific  and  throughout 

Middle  West.  Machinery  business  heavy  on  Coast. 

- Business  in  construction  materials  has  declined  noticeably 

in  the  Southeast,  but  central  stations  are  buying  actively. 

- Anticipation  of  exceedingly  good  September  business  is 

strong  in  the  Eastern  district.  Railway  electrification  is  giving  rise 
to  substantial  business. 


Eastern  District 

Business  continues  satisfactory 
for  this  season  in  the  Eastern  dis¬ 
trict.  Commitments  show  im¬ 
provement  since  the  first  of  the 
month,  particularly  from  central 
stations,  and  imjuiries  from  that 
quarter  are  on  an  upward  trend. 
Electric  raihvay  work  is  helping 
increase  the  activity,  and  sizable 
transactions  are  maturing. 

The  Delaware,  Lackaw-anna  &  West- 
;rn  Railroad  is  beginning  purchases  for 
.ts  New  Jersey  suburban  line  electrifica¬ 
tion  program,  and  has  just  closed  bids 
for  a  quantity  of  wire  and  cable  for 
initial  installations.  Contracts  will  soon 
1)6  let  for  steel  frame  superstructure 
for  five  large  power  substations  at  dif¬ 
ferent  points  along  the  route,  with 
)rders  to  follow  closely  for  transformers, 
switchgear  and  affiliated  equipment. 
Three  power  companies  w’ill  furnish 
primary  service  for  this  development. 
A  manufacturer  of  prime  movers  at 
Philadelphia  has  secured  a  contract 
from  a  Pacific  Coast  central  station  for 
two  36.0(X)-hp.  water  turbines  for  a  new 
hydro-electric  installation,  and  another 
award  from  the  same  interest  for  a  13,- 
500-hp.  vertical  turbine  machine  for 
another  station.  A  New  ^'ork  manu¬ 
facturer  has  taken  an  order  from  a 
power  company  in  the  northern  part  of 
the  state  for  transformers,  switchgear 
and  auxiliary  apparatus  to  an  amount  of 
$35,000.  A  manufacturer  in  the  Middle 
\\’est  has  contracted  with  a  neighboring 
municipality  for  a  5,0(K)-kw’.  turho-gen- 
erator  unit,  the  order  for  boilers  going 
to  a  Michigan  maker.  Anoth.er  pro¬ 
ducer  in  the  same  district  has  secured  a 
contract  for  tw'o  Diesel-engine  generator 
units  for  an  installation  in  a  Minnesota 
city. 

Industrial  account  shows  little  change. 
'I'here  is  an  improved  demand  for  mo¬ 
tors  and  September  transactions  in  this 
line  are  expected  to  develop  a  high 
level  of  business.  Chemical  plants  are 
active  factors  in  the  market  at  present, 
with  the  metal-working  industries  a 
close  second.  Textile  mill  demand  is 
showing  an  upward  tendency  for  fall 
commitment.  A  New  York  manufac¬ 
turer  of  fractional-horsepower  motors 
has  secured  an  order  from  a  washing 


machine  producer  in  the  northern  sec¬ 
tion  of  the  state  totaling  about  $40,000. 
Talking-machine  manufacturers  are  mak¬ 
ing  purchases. 

Electric  specialty  business  is  reaching 
new  high  levels.  A  manufacturer  of 
household  appliances  in  tlie  Middle  West 
reports  orders  on  a  heavy  basis  and  has 
adopted  a  night  shift  at  the  plant  to  han¬ 
dle  incoming  fall  deliveries.  Construc¬ 
tion  projects  are  as  follows: 

The  Sylvania  Industrial  Corporation, 
New  York,  plans  transparent  paper  mill  at 
Fredericksburg,  \’^a.,  to  cost  $750,000.  The 
General  Baking  Company,  New  York, 
l)lans  plant  at  Detroit,  Mich.,  to  cost  about 
$800.0(K).  and  plant  at  Allentown,  Pa.,  to 
cost  $40(),0(X).  Jamestown,  N.  Y.,  has  filed 
plans  for  extensions  and  improvements  in 
municipal  power  plant  to  cost  $92,000.  The 
Niacet  Chemicals  Corporation,  Niagara 
Falls,  N.  Y.,  has  plans  for  additions  to 
cost  $800,000.  The  New-Kanawha  Power 
Company,  New  York,  a  subsidiary  of  the 
Union  Carbide  &  Carbon  Corporation,  has 
secured  permission  for  a  hydro-electric 
power  plant  at  Sandstone  Falls,  near 
Huntington,  W.  Va.,  to  cost  more  than 
$1,000,000.  The  Chevrolet  Motor  Com¬ 
pany,  Detroit,  Mich.,  has  filed  plans  for  an 
assembling  plant  at  Tarrytown,  N.  Y.,  to 
cost  $1,500,000.  The  Westchester  County 
Board  of  Supervisors,  White  Plains,  N.  Y., 
contemplates  floodlighting  system  and  bea¬ 
con  lamps  at  proposed  municipal  airport 
to  cost  more  than  $100,000.  The  Stewart 
Motor  Corporation,  Buffalo,  N.  Y.,  plans 
rebuilding  of  portion  of  service  plant  re¬ 
cently  destroyed  by  fire,  with  loss  reported 
at  $100,000.  The  Warner-IIudnut  Com¬ 
pany,  New  York,  will  make  extensions  and 
improvements  in  plant  to  cost  $350,000. 
The  Delaw’are,  Lackawanna  &  W estern 
Railroad  Company,  New  York,  has  plans 
for  a  two-story  power  substation  at  New¬ 
ark,  N.  J.,  in  connection  with  suburban  line 
electrification,  estimated  to  cost  $100,000. 
The  Public  Service  Electric  &  Gas  Com¬ 
pany,  Newark,  N.  J.,  will  make  extensions 
and  improvements  in  power  plant  at  Ridge¬ 
wood,  to  cost  $30,000.  The  Board  of  Edu¬ 
cation,  Essex  County  Vocational  Schools, 
Newark,  w'ill  receive  bids  until  August  27 
for  a  boys’  vocational  .school  at  Bloomfield, 
N.  J.,  to  cost  $500,000.  The  General  Cold 
Storage  Company,  Camden.  N.  J.,  recently 
organized,  contemplates  ice-manufacturing 
and  cold  storage  plant,  reported  to  cost 
$200,000.  The  Wood  Newspaper  Machin¬ 
ery  Corporation,  Plainfield.  N.  J.,  will  build 
an  addition  to  cost  $75,000. 

The  John  G.  Lorenz  Company,  Phila¬ 
delphia,  Pa.,  plans  addition  to  iron  and 


steel  mill,  to  cost  $85,000.  The  Almar 
Stores  Company,  Philadelphia,  will  build  a 
bakery  and  distributing  plant  to  cost  $400,- 
000.  The  Pittsburgh  Steel  Company,  Pitts¬ 
burgh,  Pa.,  plans  byproduct  pLnt  at  Gib- 
sonton.  Pa.,  to  cost  more  than  $2,000,000. 
The  Nantahala  Power  &  Light  Company, 
recently  organized  by  officials  of  the  Alumi¬ 
num  Company  of  America,  Pittsburgh,  Pa., 
plans  hydro-electric  power  plant  on  Ten¬ 
nessee  River,  near  Fontana,  reported  to 
cost  more  than  $1,000,000.  Loyola  Col¬ 
lege,  Baltimore,  Md.,  plans  engineering 
building  to  cost  $150,000.  The  People’s 
Drug  Stores,  Inc.,  Washington,  D.  C., 
plans  storage  and  distributing  plant  with 
manufacturing  division,  to  cost  $150,000. 
The  Bureau  of  Supplies  and  Accounts, 
Navy  Department,  Washington,  will  re¬ 
ceive  bids  until  August  27,  for  two  motor 
generator  sets  and  spare  parts,  for  the 
Mare  Island  and  Puget  Sound  navy  yards. 

Pacific  Coast 

The  central  stations  on  the  Pa¬ 
cific  Coast  are  buying  fairly  ac¬ 
tively  w’ith  the  result  that  sales 
volume  is  well  maintained  for  this 
season.  Some  substantial  large 
equipment  orders  have  been  re¬ 
ceive  as  well  as  certain  special¬ 
ized  product  orders. 

Power  company  purchasing  includes 
four  carloads  pole-line  hardware  for  a 
central  stock,  and  the  reflector  and  light¬ 
ing  installation  for  the  San  Francisco 
steam  plant  of  the  Great  Western 
Power  Company.  Machinery  business 
is  distinguished  by  several  unique  or¬ 
ders  such  as  the  first  Pacific  Coast  sale 
of  the  Sperry  gyroscope  stabilizer  for 
a  Long  Beach  steam  yacht,  amounting 
to  $30,000.  The  first  considerable  sale 
for  arc  welding  sets  for  large  steel 
buildings  was  made  by  Westinghouse 
for  the  Southern  California  Edison 
building  in  Los  Angeles.  Other  ma¬ 
chinery  sales  include  $15,000  worth  of 
transformers  and  circuit  breakers  for  an 
Arizona  irrigation  project,  $20,000 
worth  general  equipment  for  an  Arizona 
copper  mine,  and  a  $200,(XX>  Westing- 
house  turbine  and  accessories  for  an 
Oregon  power  company.  Meter,  small 
motor  and  transformer  sales,  stock 
sizes,  continue  very  good.  Lighting  is 
also  prominent,  including  a  $5,000  con¬ 
tract  for  Richmond,  a  $100,(K)0  estimate 
for  the  Berkeley-San  Pablo  job,  42 
standards  for  .Santa  Rosa,  25  for  San 
Mateo,  a  $5,000  job  for  Gustine  and 
additions  to  the  Monterey  and  Bakers¬ 
field  systems.  $50,0(X)  worth  of  lighting 
material  was  supplied  to  the  Glendale 
airport  and  Bakersfield  is  in  the  market 
for  $4,000  worth  of  projectors.  Rumors 
persist  of  the  merger  of  three  great 
California  systems,  the  Pacific  Lighting. 
Pacific  Gas  &  Electric  and  the  Southern 
California  Edison  companies. 

The  Western  Pipe  &  Steel  Company. 
San  Francisco,  gave  the  best  bid  to  the 
board  of  contracts  and  awards,  Tacoma, 
for  steel  work  and  appurtenances  for 
surge  tank  and  penstocks  for  Lake  Cush¬ 
man  hydro-electric  project  No.  2,  the 
figure  being  $453,593.  The  city  of 
Tacoma  on  Augu.st  14  opened  bids  for 
repairing  and  balancing  one  3,000-kw. 
and  one  6,000-kw.  turbo-generator  rotor 
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and  on  August  12  for  furnishing  mate¬ 
rial,  fabricating,  painting  and  delivering 
steel  towers  complete  for  Cushman  sub¬ 
station. 

The  Southern  California  Edison  Com¬ 
pany,  Los  Angeles,  Calif.,  has  approved 
plans  for  a  power  substation  at  Compton, 
to  cost  $200,000.  The  Delco  Light  Com¬ 
pany,  Dayton,  Ohio,  is  reported  planning 
plant  in  vicinity  of  Alhambra,  Calif.,  to 
cost  more  than  $150,000.  Long  Beach, 
Calif.,  plans  ornamental  lighting  system. 
The  Phillips  &  Van  Orden  Company,  San 
Francisco,  Calif.,  plans  printing  plant  to 
cost  $200,000.  The  Garden  Valley  Can¬ 
ning  Company,  San  Jose,  Calif.,  recently 
organized,  plans  fruit-canning  plant  to  cost 
$100,000.  The  Pacific  Coast  Tanning  Com¬ 
pany,  Portland,  Ore.,  plans  rebuilding  of 
portion  of  plant,  recently  destroyed  by  fire 
with  loss  reported  in  excess  of  $125,000. 
The  Washington  Veneer  Company, 
Olympia,  Wash.,  plans  mill  to  cost  more 
than  $100,000.  The  American  Fire  Brick 
Company,  Spokane,  Wash.,  plans  exten¬ 
sions  and  improvements  in  plant  to  cost 
close  to  $100,000.  The  Olympic  Products 
Company,  Port  Angeles,  Wash.,  has  plans 
maturing  for  timber  and  pulp  mill,  to  cost 
more  than  $1,000,000.  The  M.  &  M.  Ply¬ 
wood  Company,  Longview,  Wash.,  plans 
electrically  operated  mill  to  cost  $175,000. 
Stevenson,  Wash.,  contemplates  a  munici¬ 
pal  electric  light  and  power  plant,  reported 
to  cost  about  $50,000.  The  Golden  Cycle 
Mill  Company,  Colorado  Springs,  Colo., 
plans  flotation  mill  to  cost  $80,000. 

Southwest 

The  Dem.anu  for  building  con¬ 
struction  materials  has  in  the  last 
ten  days  fallen  off  an  appreciable 
amount.  The  recent  hot  weather 
in  central  and  southwest  sections 
has  caused  some  good-sized  rush 
orders  for  fans.  A  power  com¬ 
pany  in  the  western  part  of  this 
district  has  bought  four  step-up 
transformers,  6,667  kva.,  66,000 
volts,  and  four  step-down  trans¬ 
formers,  667  kva.,  all  to  cost  about 
$50,000.  Construction  projects 
follow : 

The  Sunnen  Products  Company,  St. 
Louis,  Mo.,  will  build  automobile  equip¬ 
ment  manufacturing  plant  to  cost  $75,000. 
Kirksville,  Mo.,  has  revised  plans  under 
way  for  municipal  electric  liglit  and  power 
plant,  reported  to  cost  more  than  $85,000. 
The  Doniphan  Hydro-Electric  Company, 
Doniphan,  Mo.,  plans  hydro-electric  power 
plant  on  the  Current  River,  reported  to  cost 
$500,000.  Chatterton  &  Sons,  Lansing, 
Mich.,  plan  grain  elevator  at  North  Kansas 
City,  Mo.,  to  cost  $100,000.  The  Beacon 
Airways  of  America,  Inc.,  Kansas  City, 
Mo.,  has  filed  plans  for  aircraft  manufac¬ 
turing  plant  to  cost  about  $100,000.  The 
Kansas  Power  &  Light  Company,  Topeka, 
Kan.,  contemplates  a  hydro-electric  power 
plant  near  Marysville,  Kan.,  to  cost  $200,- 
000.  The  Western  Paint  &  Chemical  Com¬ 
pany,  Oklahoma  City,  Okla.,  plans  rebuild¬ 
ing  of  portion  of  plant,  recently  destroyed 
by  fire,  with  loss  in  excess  of  $125,000.  Swift 
&  Company,  Chicago,  Ill.,  plans  produce 
packing  and  creamery  plant  at  Ardmore, 
Okla.,  to  cost  $165,000.  Lawton.  Okla., 
plans  installation  of  flcKxllighting  system 
and  beacon  lamps  at  municipal  airport. 
Little  Rock.  Ark.,  plans  municipal  fire 
alarm  system  to  cost  about  $50,000.  The 
Panama  Smokeless  Coal  Company.  Fort 
Smith,  .4rk.,  plans  extensions  and  improve¬ 


ments  in  mining  plant  to  cost  about  $70,- 
000.  The  Texas- Louisiana  Power  Com¬ 
pany,  Fort  Worth,  Tex.,  plans  power  plant 
at  Yoakum,  Tex.,  reported  to  cost  $60,000. 
The  Texas  Power  &  Light  Company,  Dal¬ 
las,  Tex.,  contemplates  ornamental  lighting 
system  at  Kerry ville,  Tex.  The  Orient 
Petroleum  Company,  Wichita  Falls,  Tex., 
will  make  extensions  and  improvements 
in  oil  refinery  to  cost  $600,000.  The  Dallas 
Lumber  Company,  Dallas,  Tex.,  plans  re¬ 
building  of  mill  recently  destroyed  by  fire 
with  loss  of  $85,000.  The  San  Antonio 
Suburban  Irrigated  Farms,  San  Antonio, 
Tex.,  plans  ceramic  floor  and  wall  tile  plant, 
to  cost  $100,000. 

Middle  West 

General  business  in  the  Middle 
West  section  continues  to  show 
improvement.  The  volume  of 
business  is  gradually  increasing 
and  the  outlook  for  fall  business 
is  promising.  The  major  activi¬ 
ties,  steel,  agricultural,  railroad 
and  automotive  industries  are  in  a 
prosperous  condition.  Railroad 
equipment  purchasing  is  still 
quite  heavy,  one  railroad  coming 
into  the  market  for  1.000  gondola 
cars. 

The  various  utility  companies  are  busy 
with  a  normal  amount  of  construction 
work.  .Some  of  the  interesting  orders 
placed  this  week  include  one  for  24,000 
ft.  600,()(X)-circ.mil,  single-conductor, 
132-kv.,  oil-filled,  paper-insulated,  lead- 
covered  cable,  terminals,  stop  joints, 
normal  joints  and  re.servoirs  for  132-kv. 
cable,  valued  at  $60,000  ;  4,000  ft.  750,- 
000-circ.mil,  single-conductor,  and  5,500 
ft.  1,000,000  single-conductor,  43-kv. 
paper-  and-lead-covered  cable ;  625 

Thompson  meters  of  10  to  50  amp.  ca¬ 
pacity,  600,0(X)  11).  triple  braid  weather¬ 
proof  wires  and  cables  and  several  con¬ 
struction  orders,  valued  at  $100,000. 

The  Outboard  Motors  Corporation,  Mil¬ 
waukee,  Wis.,  plans  $85,000  addition  to 
marine  motor  manufacturing  plant.  Racine, 
Wis.,  plans  a  vocational  school  to  cost 
$120,000.  The  Glancy  Malleable  Iron 
Company,  Wauwatosa,  Wis.,  has  completed 
plans  for  additions  to  cost  $115,000.  The 
Auto  Specialties  Manufacturing  Company, 
St.  Joseph,  Mich.,  plans  $750,000  plant. 
The  Grand  Trunk  Railroad  Company,  De¬ 
troit,  Mich.,  plans  repair  shops  at  Pontiac, 
Midi.,  reported  to  cost  close  to  $100,000. 
The  Grand  River  Glass  Company,  Detroit. 
Mich.,  plans  two-story  plant  reported  to 
cost  more  than  $70,000.  The  Chevrolet 
Motor  Corporation,  Detroit,  Mich.,  will 
soon  take  bids  for  addition  to  local  as¬ 
sembling  plant  to  cost  $200,000.  The 
Checker  Cab  Manufacturing  Corporation, 
Kalamazoo,  Mich.,  will  soon  take  bids  for 
addition  to  taxicab  manufacturing  plant, 
to  cost  $450,000.  Plainwell,  Midi.,  plans 
floodlighting  system  and  beacon  lamps  in 
connection  with  proposed  municipal  airport. 
Grand  Haven,  Mich.,  contemplates  an  addi¬ 
tion  to  municipal  electric  light  and  power 
plant,  to  cost  $200,000.  The  Dallas  Brass 
&  Copper  Company,  Chicago,  Ill.,  has  filed 
plans  for  additions  to  cost  more  than  $150,- 
000.  The  Ruth  .Automatic  Garage,  Inc., 
Chicago,  Ill.,  has  filed  plans  for  a  multi¬ 
story  service,  repair  and  garage  building, 
to  cost  $1,000,000.  Greenlee  Brothers,  Inc., 
Rockford,  Ill.,  will  build  an  addition  to 
woodworking  machinery  manufacturing 
plant  to  cost  about  $90,000.  Evanston,  Ill., 
is  completing  revised  plans  for  ornamental 


lighting  system  to  cost  more  than  $1,000,- 
000.  Bloomington,  Ill.,  plans  extensions 
and  improvements  in  municipal  electric 
light  and  water  plants,  reported  to  cost 
more  than  $70,000.  The  Inca  Manufactur¬ 
ing  Company,  Fort  Wayne,  Ind.,  recently 
organized,  will  build  a  plant  for  manufac¬ 
ture  of  wire  cables,  etc.,  reported  to  cost 
$100,000.  The  Milroy  Milling  Company, 
Milroy,  Ind.,  plans  rebuilding  of  grain 
milling  plant,  recently  destroyed  by  fire 
with  loss  of  $100,000.  The  Mather  Spring 
Company,  Toledo.  Ohio,  plans  plant  to  cost 
more  than  $200,000.  The  Toledo  Foundry 
&  Machine  Company,  Toledo,  Ohio,  has 
authorized  complete  electrification  of  plant, 
reported  to  cost  $40,(XX).  The  Champion 
Coated  Paper  Comi)any,  Hamilton,  Ohio, 
plans  addition  reported  to  cost  $40,000. 

New  England 

Central  station  equipment  buy¬ 
ing  is  spotty.  Meter  sales  are 
steady  and  substation  materials 
are  moving  in  small  lots.  Orders 
for  new  service  line  materials  are 
encouraging  owing  to  rapid  ex¬ 
tension  throughout  this  district. 
Street  lighting  projects  are  active 
and  outside  illuminated  signs  are 
gaining.  Recently  a  number  of 
large  installations  of  200-watt 
lamps  were  made.  Merchandis¬ 
ing  is  steady. 

Orders,  for  industrial  equipment  in 
this  district  were  more  active  during  the 
past  week.  Power  motors,  small  motors 
and  control  accessories  were  in  good  de¬ 
mand.  Of  interest  are  noted  orders  of 
small  motors  for  a  shoe  factory  aggre¬ 
gating  224  hp.,  of  which  two  were  45-hp. 
motors.  A  large  group  of  motors, 
pumping  units  and  accessories  amount¬ 
ing  to  about  $70,0(X)  was  placed.  Orders 
for  lots  of  small  motors  reached  about 
$8,000  for  one  manufacturer.  More  in¬ 
terest  is  being  given  to  new  mill  and 
factory  power  installations.  A  50O-kw. 
generator  unit  was  recently  ordered  for 
a  western  Massachusetts  plant.  Nego¬ 
tiations  are  quickening  a  little.  Orders 
will  be  placed  in  the  early  fall  for  sev¬ 
eral  large  power  projects,  including 
wheels  and  generators.  Construction 
projects  are  as  follows: 

The  Holyoke  Water  Power  Company, 
Holyoke,  Mass.,  is  completing  plans  for 
hydro-electric  power  plant  to  cost  $400,000. 
The  Quincy  Light  &  Power  Company, 
Quincy,  Mass.,  has  filed  plans  for  addition 
to  power  plant,  to  cost  about  $70,000.  The 
Pitney-Bowes  Postage  Meter  Company, 
Stamford,  Conn.,  will  build  an  addition  to 
cost  about  $100,()00. 

Southeast 

Business  in  most  of  the  South¬ 
eastern  section  continues  good 
with  the  outlook  for  excellent 
crops  improving  in  middle  and 
south  Georgia.  Electrical  equip¬ 
ment  business  in  general  is  going 
along  satisfa  'torily.  A  volume 
of  fair-sized  o.ders  is  reported. 

Among  the  larger  orders  are  pole-line 
hardware  approximating  $4,000,  insu¬ 
lators  $7,000,  arre.sters  $1,500,  trans¬ 
formers  $6,950,  together  with  a  reason¬ 
able  volume  of  interior  work,  the  prin- 
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cipal  item  of  which  is  a  $5,000  order 
for  conduit.  Some  pumping  equipment 
is  also  on  order  and  in  prospect,  total¬ 
ing  approximately  $25,000.  Business, 
generally,  is  moving  satisfactorily, 
largely  through  public  utility  outlets. 
Range  campaigns  by  the  larger  utilities 
are  creating  a  very  satisfactory  move¬ 
ment  in  this  line.  One  of  the  larger 
power  companies  reported  the  sale  of 
‘XK)  ranges  in  the  past  two  w'eeks,  an¬ 
other  approximately  300  ranges,  while 
still  another  has  set  a  (juota  for  Sep¬ 
tember  activities  of  600  ranges.  These 
range  inst.'illations  are  serving  to  cre¬ 
ate  a  reasonable  demand  for  wiring 
specialties  and  distribution  transfonn- 
ers.  Construction  prospects  follow: 


Maytag  Half-Year  Profits 
Up  27  per  Cent 

Net  profits  of  the  Maytag  Company 
for  the  six  months  ended  June  30  totaled 
$3,236,122,  against  $2,549,087  for  the 
same  period  of  1928,  an  increase  of 
approximately  27  per  cent.  This 
amounted  to  $1.55  per  share  on  the 
common  stock. 

Net  profit  for  the  quarter  ended  June 
30,  1929,  amounted  to  $1,915,154  after 
charges,  eciual  to  97  cents  a  share  on 
1,608,795  common  sliares,  comparing 
with  $1,320,968,  or  58  cents  a  share,  in 
the  preceding  (juarter  and  $1,445,404,  or 
46  cents  a  share,  on  1,600,210  shares 
in  the  June  quarter  of  previous  year. 

Net  profit  for  the  first  half  of  1929 
is  the  largest  ever  reported  in  the  his¬ 
tory  of  the  company.  Net  sales  were 
$13.10(),283,  compared  with  $11,128,292 
in  the  first  six  months  of  1928. 

The  income  account  for  six  months 
ended  June  30,  193C  follows:  Net  sales, 
$13,106,283;  cost  of  sales  and  expenses, 
$9,521,904;  operating  profit,  $3,584,379; 
<  ther  income,  $287,304;  total  income, 
$3,871,683;  depreciation,  $112,850;  fed¬ 
eral  tax  reserve,  $442,000;  other  deduc¬ 
tions,  $80,712;  net  profit.  $3,236,121; 
first  preferred  dividends,  $264,000; 
cumulative  preference  dividends,  $477,- 
767 ;  common  dividends.  $1,948,310;  sur¬ 
plus,  $546,044. 


The  Bryant  Electric  Company, 
Bridgeport,  Conn.,  manufacturer  of 
wiring  devices,  has  arranged  with  the 
Metropolitan  Life  Insurance  Company 
for  an  employee  group  insurance  pro¬ 
gram.  Every  employee  who  has  been 
with  the  company  six  months  or  longer 
receives  $500  life  in.surance  free,  for 
which  the  Bryant  Electric  Company 
pays  the  entire  cost,  and  he  or  she  may 
.purchase  additional  insurance  through 
this  special  plan  according  to  the  salary 
received. 
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The  Standard  Paper  Manufacturing 
Company,  Richmond,  Va.,  has  filed  plans 
for  an  addition  to  cost  about  $80,000.  The 
American  Glanzstoff  Corporation,  Eliza- 
bethton,  Tenn.,  will  build  an  addition  to 
rayon  mill  to  cost  $1,500,000.  Jackson, 
Tenn.,  plans  extensions  and  improvements 
in  municipal  power  plant  and  system  to  cost 
$100,000.  Meridian,  Miss.,  plans  flcx)dlight- 
ing  system  and  beactm  lamps  at  proposed 
municipal  airjwrt  to  cost  $50,000.  The 
(ioodyear  Tire  &  Rubber  Company,  Akron, 
Ohio,  idans  fabric  mill  at  Rockmart,  Ga., 
to  cost  $750,(KK).  The  United  States  Phos- 
jdioric  Products  Corporation,  Tampa,  Fla., 
has  approved  plans  for  $500,000  acid  plant. 
The  Saniford  Fish  &  Shrimp  Packing 
Company,  Fort  Pierce,  Fla.,  plans  to  build 
a  cold-storage  and  refrigerating  plant  to 
cost  $75,0<K). 


The  Automatic  Electric  Heater 
Company,  1706  Race  Street,  Philadel¬ 
phia,  announces  that  N.  Pedroso,  sales 
promotion  manager  of  the  company 
has  been  appointed  export  sales  man¬ 
ager  supervising  the  advertising  of 
“Sepco”  products.  Mr.  Pedroso  will 
go  to  South  America  to  negotiate 
arrangements  for  the  establishment  of 
branches  in  certain  Latin-American 
republics. 

Moe  Brothers  Organize  New 
Lighting  Fixture  Company 

Moe  Brothers  Manufacturing  Com¬ 
pany  is  the  name  of  the  new  Milwaukee 
company  just  organized  by  Henrik  Moe 
and  O.  E.  Moe  for  the  manufacture  of 
lighting  equipment  and  kindred  prod¬ 
ucts.  Until  recently  Henrik  Moe,  who 
is  president  of  the  new  concern,  and 
O.  E.  Moe,  who  is  vice-president  in 
charge  of  sales,  occupied  the  same  posi¬ 
tions  with  the  Moe-Bridges  Company, 
Milwaukee,  manufacturer  of  lighting 
equipment. 


Opening  of  Aluminum 
Foundry 

The  editors  of  several  technical  and 
architectural  journals  were  the  guests 
of  the  Aluminum  Company  of  America 
at  its  new  aluminum  alloy  foundry  in 
Fairfield,  Conn.,  on  August  8.  The 
new  plant  replaces  in  greatly  increased 
size  and  with  more  modern  equipment 
an  old  plant  across  the  street. 

The  intent  has  been  to  render  the 
new  plant  a  model  establishment  for 
alloy  casting  output.  Electric  drive  for 
the  machinery,  besides  electric  fur¬ 
naces  for  holding  pots  and  heat  treat¬ 
ing,  and  highly  refined  pyrometric 
control  are  features  of  interest  to  the 
electrical  engineer.  So  is  the  use  of 
the  X-ray  for  detection  of  flaws  in 
the  finished  product. 


Of  interest  to  the  metal  trade  is  the 
employment  of  aluminum  for  every 
possible  use  in  the  equipment  of  the 
buildings.  The  fence  along  the  street 
front,  the  rail  at  the  front  entrance 
and  on  stairways,  the  radiators,  the 
building  hardware,  the  electrical  fit¬ 
tings  and,  in  the  offices,  the  furniture 
are  entirely  of  aluminum. 

The  output  of  the  plant  at  present 
is  largely  consumed  by  the  aviation, 
automotive  and  electrical  appliance 
fields. 


The  Worthington  Pump  &  Ma¬ 
chinery  Corporation,  New  York  City, 
reports  for  the  si.x  months  ended  June 
.30,  1929,  a  net  income  of  $1,099,428, 
after  charges,  depreciation  and  ta.xes. 
This  is  ecjuivalent  to  $6.91  a  share  on 
the  combined  55,928  shares  of  7  per  cent 
class  A  preferred  stock  and  103,217 
shares  of  6  per  cent  class  B  preferred 
shares,  on  which  both  issues  have  an 
accumulation  of  unpaid  dividends.  Al¬ 
lowing  for  only  regular  semi-annual 
dividend  requirements  on  the  preferred 
shares,  the  balance  is  ecjuivalent  to  $4.57 
a  share  on  the  12^1.923  outstanding 
shares  of  common  stock. 

The  Westinghouse  Electric  & 
Manufacturing  Company  has  pur¬ 
chased  from  the  city  of  Newark  22 
acres  of  land  situated  at  Haynes  Avenue 
and  the  state  highway  in  the  Port 
Newark  development.  According  to 
officials  of  the  company,  it  will  even¬ 
tually  erect  a  warehouse  and  a  service 
station  to  serve  the  northern  New 
Jersey  industrial  area. 

The  Westinghouse  Electric  & 
Manufacturing  Company  announces 
that  it  has  received  an  order  for  elec¬ 
trical  eejuipment  to  be  used  in  the  new 
Chicago  Civic  Opera  Building.  The 
equipment  consists  of  elevators,  all 
heating,  ventilating  and  pump  motors, 
the  lighting  panelboards,  all  of  the  new 
NST  type,  the  power  and  .  elevator 
panels,  an  alternating-current  distribu¬ 
tion  switchboard,  a  direct-current  dis¬ 
tribution  switchboard  and  a  ten-scene 
“multi-preset”  theater  .switchboard. 

The  Packard  Electric  Company, 
Warren,  Ohio,  reports  net  earnings  for 
the  first  six  months  of  1929  at  31  per 
cent  over  the  same  period  last  year. 
N’et  for  the  first  six  months  was 
$293,042,  or  $2.18  per  share,  on  the 
common,  an  annual  rate  of  $4.36.  This 
compares  with  $223,243,  or  $1.69,  for 
the  first  six  months  last  year.  The 
balance  sheet  indicates  the  company  to 
be  in  strong  position,  with  current  as¬ 
sets  of  $1,. 569 ,007,  against  current 
liabilities  of  $326,565.  Cash  and  United 
.States  Treasury  certificates  alone  totaled 
$706,883,  or  more  than  twice  total  cur¬ 
rent  liabilities. 

The  Sheffler-Gross  Company, 
Inc.,  203  Drexel  Building,  Philadelphia, 
an  engineering  organization  which 
sells  heating,  ventilating  and  power 
plant  equipment,  announces  that  Justin 
J.  McCarthy  has  joined  the  company  as 
sales  engineer. 


Activities  of  the  Trade 

_ — _ 
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New  Equipment  Available 


New  Watertight  Pothead 
Outdoor  Terminal 

The  Line  Material  Company,  South 
Milwaukee,  VVis.,  has  brought  out  a  new 
watertight  capnut  terminal  for  its  out¬ 
door  soldered  terminal  type  potheads. 
The  new  type  of  capnuts,  as  shown  in 
the  accompanying  illustration,  com¬ 
pletely  covers  the  threaded  stud  and 
keei)s  the  water  out  and  also  seals 
against  compound  leakage. 

All  nuts  composing  this  terminal 
which  have  exposed  portions  to  the 
weather  have  shoulders  projecting  up¬ 
ward  into  the  nut  immediately  above. 


These  projecting  shoulders  prevent 
water  from  getting  to  the  current-carry¬ 
ing  stud.  Consequently,  water  cannot 
he  carried  down  into  the  hushing  proper. 

This  type  of  terminal  is  now  standard 
with  this  company  and  is  supplied  for 
single-,  two-,  three-  and  four-conductor 
potheads  for  every  application  where  a* 
soldered  internal  connection  is  used  for 
outdoor  potheads. 

Explosion  and  Abrasion  Proof 
Inclosed  Motors 

A  new  line  of  Timken-equipped  ex¬ 
plosion  and  abrasion  proof  totally  in¬ 
closed  electric  motors  in  ratings  of  from 
\  to  50  hp.,  550,  440  and  220  volts,  two- 
and  three-phase,  25  and  60  cycles,  has 
been  developed  by  the  Armour  Electric 
Manufacturing  Company.  The  motors 
are  of  the  squirrel-cage  induction  type 
and  are  particularly  suitable  for  use 
under  conditions  where  the  atmosphere 
is  liable  to  be  impregnated  with  explo¬ 
sive  fumes  or  abrasive  dusts  such  as 


chemical  plants,  coal  mines,  foundries 
or  cement  plants. 

The  stator  is  of  the  skeleton  frame 
type,  the  frames  being  made  of  a  spe¬ 
cially  heavy  casting  with  the  feet  cast 
integral.  Rigidity  of  construction  is 
secured  by  heavy  flanges  and  cross  ribs. 
The  core  is  made  up  of  high  silica  steel 
laminations  keyed  to  the  stator  ribs  and 
having  partially  closed  slots.  The  core 
steel  has  been  selected  as  a  means  of 
improving  both  the  power  factor  and  the 
general  efficiency  of  the  motors.  The 
windings  are  of  the  concentric  type  with 
one  phase  per  slot.  All  end  coils  are 
completely  taped  and  thoroughly  in¬ 
sulated,  the  whole  stator  being  impreg¬ 
nated  with  a  moisture-  and  acid-resist¬ 
ing  compound  varnish.  This  construc¬ 
tion  results  in  a  very  rigid  winding 
capable  of  withstanding  all  sorts  of 
abnormal  conditions  both  electrical  and 
physical,  according  to  the  manufac¬ 
turers. 

The  end  shields  of  the  explosion-proof 
motors  are  of  special  constfuction.  They 
consist  of  solid  heavy  castings  with 
heavy  external  ribs  supporting  an  ex¬ 
ternal  ring.  The  arrangement  provides 
a  large  radiating  surface  to  dissipate  the 
heat  from  the  motor,  the  rate  of  dissipa¬ 
tion  being  increased  by  a  blast  of  air 
set  up  between  the  shield  and  the  ring. 
Timken  bearings  are  mounted  between 
the  caps,  which  are  bolted  to  the  end 
shield  proper.  The  caps  have  fine 
grooves  on  the  inner  surface  which 
extend  from  1  to  2  in.  along  the  shaft 
and  have  from  0.001  to  0.(X)5  clear¬ 
ance.  Grease  forced  into  these  grooves 
under  pressure  produces  a  steel  which 
is  both  dirt-  and  gas-proof. 

The  squirrel-cage  rotor  is  composed 
of  steel,  copper  and  bronze  only,  the 
connection  between  the  bars  and  rings 
being  made  of  a  form  of  bronze  obtained! 
by  a  special  process  when  the  rings  are 
attached.  _ 

“Cramolin”  for  Use  on 
Electric  Contacts 

A  patented  liquid,  designed  to  keep 
in  order  all  running  surfaces  which 
conduct  electric  current,  including 
commutators,  slip  rings,  brushes,  con¬ 
tact  tabs  in  starting  and  regulating 
apparatus,  controllers,  lever  switches, 
automatic  devices,  cell  switches,  short- 
circuiting  devices,  etc.,  is  announced 
by  Cramolin,  Inc.,  25  West  Forty-third 
Street,  New  York  City. 

“Cramolin,”  according  to  the  manu¬ 
facturers,  is  a  composition  of  con¬ 
stituents  which  automatically  elimi¬ 
nates  and  removes  resistance  between 
the  commutator  or  the  slip  rings  and 
the  carhon  brushes.  It  contains  no 
acid  or  other  injurious  ingredients,  so 
that  the  commutator  can  be  cleaned 
with  this  preparation  without  any  fear 
of  losing  any  material. 

Frequently  the  cause  of  breakdowns 


in  electric  machinery  and  apparatus  is 
to  be  found  in  the  bad  contacts  be¬ 
tween  the  various  parts  conveying  the 
current.  For  example,  overheated  con¬ 
tact  paths  in  starters  or  burnt  places 
on  the  switch  finger  in  the  starting 
switches  of  short-circuited  rotors  often 
cause  a  considerable  amount  of  trouble 
in  starting  up,  and  if  the  defects  are 
not  remedied  they  may  result  in  serious 
damage  for  the  machine  as  a  whole. 
Poor  contacts  can  also  lead  to  break¬ 
downs  in  the  machine,  to  interruption 
of  work,  and  to  huge  repair  bills. 


Storage  Tank  Anti-Breather 

The  Collins-Lane  anti-breather  at¬ 
tached  to  the  vent  pipes  of  tanks  in 
which  transformer  or  circuit-breaker 
oil  is  stored  is  designed  to  prevent 
breathing  of  these  tanks  over  a  wide 
temperature  range  and  so  enable  oil  to 
be  held  in  storage  over  long  periods 
without  loss  of  dielectric  strength. 
Without  this  apparatus  air  is  expelled 
from  the  storage  tank  whenever  an  in¬ 


crease  in  temperature  causes  expansion 
of  the  oil,  while  moisture-laden  air  is 
drawn  into  the  tank  when  the  tempera¬ 
ture  is  lowered  and  the  oil  contracts. 

The  anti-breather  consists  of  a  simple 
mercury  trap  capable  of  holding  5  lb. 
pressure  or  the  equivalent  vacuum, 
which  is  sufficient  to  permit  a  90  deg. 
F.  change  in  temperature  in  a  tank  ^ 
per  cent  filled  with  oil  without  causing 
air  to  be  drawn  in  or  expelled.  Oil  of 
high  dielectric  value  has  been  held  in 
tanks  equipped  with  this  apparatus  for 
more  than  a  year  without  detrimental 
effect.  The  Collins-Lane  anti-breather 
is  sold  by  the  Turbine  Equipment 
Company,  New  York. 

Magnetic  Switch  Throws 
Motors  Across  the  Line 

A  new  magnetic  switch,  the  CR-7006- 
D-30,  is  announced  by  the  General 
Electric  Company  to  supersede  the 
CR-7006-D-4  and  is  designed  primarily 
for  throwing  small  motors  directly 
across  the  line.  It  can,  however,  be  used 
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as  a  primary  switch  for  slippery  motors 
having  secondary  control.  It  is  recom¬ 
mended  for  use  with  small  motors  wher¬ 
ever  a  simple  direct  control  providing 
complete  protection  to  motor  and  oper¬ 
ator  is  recjuired. 

The  new  switch  incorporates  modern 
jirinciples  from  the  standpoint  of  size, 
mechanical  construction,  appearance, 
electric  ratings,  etc.  The  inclosing  case 
is  of  the  drawn-shell  type  in  which 
plenty  of  room  is  provided  for  wiring. 
'I'he  reset  button  for  the  overload  relays 
extends  through  a  hole  in  the  cover, 
allowing  its  use  without  removing  the 
eover.  Practically  all  of  the  parts  of 
the  switch  have  been  improved  over 
those  of  the  older  l)-4  form. 

'I'he  principal  changes  include  the  use 
of  a  molded  shaft  wliich  will  not  stick 
in  the  bearings,  thermal  overload  relays 
with  interchangeable  heater  units,  sil¬ 
ver  contacts  on  the  holding  interlock, 
an  E-frame  magnet  which  recjuires  a 
minimum  of  power  to  operate  it,  and 
restricted  type  blowouts. 

c%< - ^ 

Electrical 

Patents 

Announced  by  V.  S.  Patent  Office 

cAk _ _ 


(Issued  August  0,  1929) 

1,723,000.  ^EANS  poll  Diverting  Energy 
PROM  CoNDUi”roRs ;  Arthur  O.  Austin, 
Near  Barberton,  Ohio.  -Vpp.  filed  Alareh 
I,  1928. 

1,723,010.  Commutator  Motor;  Herbert  D. 
Brump,  Dayton,  Ohio.  App.  filed  Jan. 
10,  1927. 

1,723,016.  Trigger  Switch  ;  Frank  C. 

DeKeamer,  BridKeport,  Conn.  App.  filed 
Nov.  24,  1926. 

1,723,035.  Ammeter;  Ralph  Olaf  Helgeby, 
Flint,  Mich.  App.  filed  July  13,  1927. 

1,723,039.  Rejoulatino  System;  Eugene  L. 
Hough,  St.  lAiuis,  .Mo.  App.  filed  Apr. 
19,  1927. 

1,723,040.  Circuit  Comtroller  ;  Richard 

B.  Hunter,  Milwaukee,  Wis,  App.  filed 
Feb.  2,  1925. 

1,723,060.  Trapfic  Signal  System  ;  Charles 
\V.  Neill  and  Thomas  T.  Neill,  Washing¬ 
ton,  D.  C.  App.  filed  July  22,  1925. 

1,723,061.  Traffic  .Signal  Operating 
Meschanism  ;  Charles  W.  Neill  and 
Thomas  Neill,  Washington,  D.  C.  App. 
filed  Feb.  12,  1927. 

1,723.062.  Traffic  Signal  Control  Mech¬ 
anism  ;  Charles  W.  Neill,  Washington, 
D.  C.  App.  filed  Apr.  18,  1927. 

1,723,084.  Motor  Starter;  James  T. 
Sibley.  New  V'ork,  N.  Y.  App.  filed  Feb. 
10,  1926. 

1,723,090.  Voltage  Regulating  System  ; 
.Mexander  R.  Stevenson,  Jr.,  Schenectady, 
N.  Y.  App.  filed  July  2,  1925. 

1,723,093.  Vaporizer  ;  I. loyd  C.  Strite,  Min¬ 
neapolis,  Minn.  App.  filed  Sept.  13,  1928. 

1,723,103.  Switch  Op™atino  Mechanism; 
l.udvig  S.  Walle,  Scotia.  N.  Y.  App.  filed 
Jan.  29,  1927. 

1,723,107.  Method  op  and  Machine  for 
Sealing  Mounts  into  Bulbs:  Marinus 
Wildeboer,  Eindhoven,  Netherlands.  .\pp. 
filed  Oct.  27,  1927. 

1,723,111.  Alternator  with  Inherent 
Regulation  ;  Earl  R.  Witzel,  Kohler, 
Wis.  App.  filed  June  27,  1928. 

1,723,132.  Condenser;  .Viva  J.  Carter,  Chi¬ 
cago,  111.  App.  filed  July  6,  1926. 

1.723.154.  Electrolytic  Cell  and  Solu¬ 
tion  Therefor;  William  H.  Grimditch, 
Philadelphia,  Pa.  .Vpp.  filed  March  18, 
1925. 

1.723.155.  Solution  p<ir  Electrolytic 
Cells;  William  H.  Grimditch,  Philadel¬ 
phia,  Pa.  App.  filed  Nov.  14,  1925. 


1,723,172.  Liquid  Measuring  Device; 
Merlon  J.  Huggins,  Upper  Saddle  River, 
N.  J.  App.  filed  May  26,  1922. 

1,723,219.  Electric  Signal  System  ;  Thomas 
H.  Thomas,  Edgewood,  Pa.  App.  filed 
.\ug.  8,  1927. 

1,723,222.  Speed  Indicator  Signal;  Frank 
S.  Wattells,  Chicago,  Ill.  App.  filed  Jan. 
31,  1924. 

1,723,239.  Thermostat  Apparatus  for 
Water  Heaters  ;  Emil  Howe,  San  Ga¬ 
briel,  Calif.  App.  filed  Oct.  14,  1925. 

1,723,242.  Contact  Unit  for  Typewriter 
Key  Punches  ;  William  W.  I^asker, 
Brooklyn,  N.  Y.  App.  filed  Mar.  3,  1925. 

1,723,261.  Coil  and  Method  of  Winding 
THE  Same;  Richard  Varley,  Englewood, 
N.  J.  App.  filed  June  10,  1926. 

1,723,275.  Electrical  Indicating  Tnstru- 
ME.NT ;  Philo  M.  Gelatt,  I.iaCrosse,  Wis. 
.-Vpp.  filed  Aug.  24,  1925. 

1,723,277.  Aluminum  Plated  Article  and 
Process  for  Producing  the  Same; 
Daniel  Gray  and  Richard  O.  Bailey, 
Oneida,  and  William  S.  Murray,  Utica, 
N.  Y.  App.  filed  Apr.  5,  1924. 

1.723.282.  Vbhkt,e  Driving  Apparatus 

ANL  System  ;  .Vlan  Varley  Livingston, 
New  Haven,  Conn.  App.  filed  Apr.  1 1 , 
1925. 

1.723.283.  Vehicle  Driv'ing  Apparatus 

and  System  ;  .Vlan  Varley  l.,ivingston. 

New  Haven,  Conn.  App.  filed  Apr.  11, 
1925. 

1.723.284.  Vehicle  Driving  Apparatus 

and  System  ;  .Vlan  Varley  Livingston, 

.New  Haven,  Conn.  App.  filed  .Vpr.  15, 
1925. 

1.723.285.  Vehicle  Driving  Apparatus 

AND  System  ;  Alan  Varley  Livingston, 

Englewood.  N.  J.  App.  filed,  June  6, 

1925. 

1.723.289.  CiiIbuiT  Control  System;  Rob¬ 
ert  .Vlayne,  Cleveland,  Ohio.  App.  filed 
April  15,  1927. 

1.723.290.  Latching  Mechanism;  John 

Robert  McFarlin,  Philadelphia,  Pa.  .Vpp. 
filed  Nov.  10,  1924. 

1,723,331.  Crank  Case  Heater;  Dwight  P. 
Cutler,  Rockford,  ill.  App.  filed  .May  16, 
1928. 

1,723,322.  Elixtrical  Relay  Control  Ap¬ 
paratus  ;  Fritz  Andorff,  Viernheim,  Ger¬ 
many  and  Kurt  Landsmann,  Mannheim, 
Germany.  App.  filed  .Mar.  8,  1926. 

1,723,333.  Synchronous  Induction  Motor 
.Vpparatus  and  Operation  ;  Adolf 
Doswald,  Baden,  .Switzerland.  .Vpp.  filed 
May  13,  1926. 

1,723,371.  CoMBiNFJ)  Tool  Handle  and 

Switch  ;  Oscar  H.  Pieper,  Rochester, 
N.  Y.  App.  filed  Dec.  12,  1924. 

1.723.378.  Distributor;  Louis  B.  Sauer, 

Western  Springs,  and  George  A.  Yano- 

chowski,  I..a  Grange,  111.  App.  filed  Aug. 
8,  1924. 

1.723.379.  Automatic  Substation  Con¬ 
trol  ;  Fritz  Schmidlin,  Baden.  Switzer¬ 
land.  App.  filed  May  25,  1927, 

1.723.405.  Electric  Heater;  James  H. 
Carmean,  Kan.sas  City,  Mo.  App.  filed 
Apr.  13,  1928. 

1.723.406.  Heater  ;  James  H.  Carmean, 

Kansas  City,  Mo.  App.  filed  Aug.  13, 
1928. 

1,723,409.  Electrical  Machine  Rotor  : 
Leopold  Cogneau,  of  Montigny  sur  Sam- 
bre,  Belgium.  App.  filed  June  20,  1928. 

1,723,463.  Combined  Lictcnse  Plate  Holder 
AND  Signal  ;  Henry  Brewster,  New  York. 
App.  filed  Apr.  17,  1925. 

1,723,471.  Lamp  Support;  William  G.  Dun¬ 
ham,  Schenectady,  N.  Y.  .Vpp.  filed  Nov. 
21,  1927. 

1,723,480.  Electroilating  Machine;  Al¬ 
bert  H.  Hannon,  Chicago,  Ill.  .Vpp.  filed 
Mar.  31.  1927. 

1,723,525.  Electric  Current  Rectifier  ; 
Samuel  Ruben,  New  York  City,  N.  V'. 
App.  filed  June  22,  1925. 

1.723.579.  Electric  Current  Rectifier  ; 
Samuel  Ruben,  New  York,  N.  Y.  .Vpp. 
filed  May  13,  1926. 

1.723.580.  Electric  Current  Rectifier; 
Samuel  Ruben,  New  York,  N.  Y.  ,Vpp. 
filed  Mar.  30,  1927. 

1.723.582.  Electrode  for  Electric  Fur¬ 
naces  ;  Mathias  Ovrom  Sem.  Oslo,  Nor¬ 
way.  .Vpp.  filed  April  7,  1927. 

1.723.583.  Electrical  Rectifying  Sys¬ 
tem  ;  Harry  Shoemaker,  Jersey  City, 
.N.  J.  App.  filed  Jan.  12,  1926. 


1,723,584.  Rectifying  Device;  Harry 
Shoemaker,  Jersey  ('ity,  N.  J.  App.  filed 
Mar.  5,  1926. 

1,723,596.  Ground  Connection;  George  E. 
Allen,  Buffalo,  N.  Y.  App.  filed  June  14, 
1928. 

1,723,602.  Diathermic  Apparatus  for 
Treating  Certain  Diseases  ;  De  Forest 
B.  Catlin,  Boston,  Mass.  .Vpp.  filed  Oct. 
3,  1925. 

1,723,607.  Electric  Hammer  and  Similar 
Tool;  Manuel  1).  Dominguez,  New  Or¬ 
leans,  La.  .Vpp.  filed  Jan.  7,  1927. 

New  Trade  Literature 
c/Ik _ 

I^VRGE  V'ERTICAI..  MOTORS.— -Wagner 
Electric  Corporation  of  St.  Louis  has  issued 
a  new  bulletin.  No.  159,  on  large  vertical 
motors,  covering  all  types,  in  ratings  of  li 
to  30  hp.  As  illustrated  by  diagrams  in 
this  bulletin  a  unique  feature  of  the.se 
motors  is  that  they  all  have  the  same  flange 
or  lug  dimensions,  making  it  possible  for 
manufacturers  and  users  of  small  motor- 
driven  machinery  to  interchange  motors  of 
different  types  and  ratings  on  the  same 
mounting  dimensions.  This  convenient 
feature  makes  it  entirely  unneces.sary  to 
change  the  mounting  base  in  order  to  inter¬ 
change  vertical  motors  of  different  types 
and  ratings,  effecting  a  .saving  in  time  and 
expen.se  for  manufacturers  and  users  of 
machinery  operated  by  vertical  or  flange- 
mounted  motors. 

INSTRUMENTS  FOR  THE  POWER 
PLANT  is  the  title  of  an  unusually  well 
illustrated  bulletin — No.  115-2,  just  issued 
by  the  Foxboro  Company.  This  bulletin 
goes  into  great  detail  with  regard  to  the 
type  of  instruments  needed  for  specific 
purposes,  di.scussing  the  various  qualities 
which  are  es.sential.  It  illustrat  i  and  de¬ 
scribes  in  detail  such  products  as  recording 
gages,  recording  thermometers,  multiple 
pen  recorders,  steam-flow  meters,  etc.  .» 
cro.ss-sectional  diagram  of  a  power  plant, 
illustrating  some  applications  of  Foxboro 
in.struments,  is  shown. 

SILENT  CHAIN  DRIVES. — Catalog  No 
628,  the  new  catalog  of  the  Ramsey  (Thain 
Company,  Inc.,  Albany,  N.  Y.,  Is  just  off 
the  press.  It  is  well  illustrated  with  appli- 
i-ations  of  the  chain  drive  in  power  trans¬ 
mission.  All  applications  are  carefully 
di.scus.sed  and  frequently  small  design 
diagrams  are  added  for  clarity.  The  pub- 
lii'ation  contains  85  pages. 


Foreign  Trade 
Opportunities 
cAk _ 

Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num¬ 
bered,  further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number : 

An  agency  and  purcha.se  are  desired  in 
.Saigon,  Indo-China  (No.  41,140),  for  stor¬ 
age  batteries. 

An  agency  Is  sought  in  Toronto,  Can. 
(No.  40,166),  for  drills,  valve  .seaters  and 
valve  facers. 

.Vn  agency  is  desired  in  Aguadilla,  P.  R. 
(No.  40,203),  for  electrical  fans,  irons  and 
stoves. 

Purcha.se  is  sought  in  Montevideo,  Uru¬ 
guay  (No.  40,162),  of  electric  ironing  and 
dishwashing  machines. 

An  agency  is  desired  in  Berlin,  Germany 
(No.  40,167),  for  lighting  fixtures. 

.Vn  agency  is  sought  in  Montreal,  Canada 
(No.  40,213),  for  hou.sehold  lighting  fixtures. 

.Vn  agency  is  looked  for  in  Wellington, 
New  Zealond  (No.  40,164),  for  time 
switches  and  house  meters. 

Purcha.se  is  desired  in  Lyons,  France 
(No.  40,161),  of  stranded,  insulated  wire 
for  telephones. 

.Vn  agency  is  sought  in  Hamburg,  Ger¬ 
many  (No.  40,163),  for  wire  and  cable. 

.Vn  agency  is  desired  in  Aguadilla,  P.  R-, 
for  electrical  wiring  supplies. 
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Business  Facts  for  Electrical  Men 


Selected  Statistics  Presented  Graphically  for 
the  Use  of  All  Interested  in  Analyzing  the 
Trend  of  the  Electrical  Business 


After  Customer  Saturation,  What  Then? 


THK  average  energy  consumjJtion  per  residential  cus¬ 
tomer  was  13  per  cent  greater  in  1928  than  in  1925. 
rhat  is  the  record  of  41  large  companies,  each  with  an 
output  of  more  than  100,000.000  kw,-hr,  annually, 
selected  because  they  afforded  the  necessary  statistics. 
Their  average  rose  from  447  to  507  kw.-hr.  in  three 
years.  Their  rate  of  growth  is  typical,  although  their 
c»  .Ksumption  per  customer  exceeds  the  national  average. 
During  1928  fewer  new  customers  were  taken  on  than 
during  the  preceding  year,  hut  the  load  showed  no  such 
retardation  of  growth.  In  fact,  the  increase  in  sales 
per  customer  was  as  great  as  in  the  two  i)receding  years 
combined. 

Nor  is  this  true  only  for  the  country  as  a  whole. 
It  aj)])lies  more  or  less  closely  to  each  of  our  nine  geo- 
gra])hical  regions,  with  one  excejnion,  as  is  evident  from 
the  chart. 


W  hat  of  the  future?  About  68  per  cent  of  our  popu¬ 
lation  now  have  electric  service.  The  ratio  runs  higher 
in  the  sections  having  a  large  urban  i)opulation  and  on 
the  Pacific  Coast.  The  smaller  percentages  are  in  those 
parts  that  have  extensive  areas  of  low  population  density, 
difficult  and  costly  to  reach. 

Evidently  slow  numerical  growth  is  no  bar  to  in¬ 
creased  consumption.  One  of  these  companies  has 
brought  its  average  for  1928  up  to  1,547  kw.-hr.  per 
customer.  There  must  he  many  individual  users  who 
far  overshot  this  figure. 

How  can  a  further  large  increase  he  achieved?  One 
suggestion  recently  made  was  to  push  the  sale  of  full 
electric  service,  which  has  l)een  e.stimated  at  7,800  kw.-hr. 
annually  per  home.  Meanwhile  a  group  of  the  commonly 
used  devices,  such  as  flatirons,  toasters,  coffee  j)ercolators 
and  fans,  is  good  for  200  to  300  kw.-hr.  a  year. 
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MOUNTAIN 

501.400 


PACIFIC 

1.042,200 


NEW  ENGLAND 
1.742,600 
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EAST  SOUTH  CENTAL 
550,600 


WEST  SOUTH  CENTRAL 
954.900 


37.7  J6 


WEST  NORTH  CENTRAL 
1,651.700 


SOUTH  ATLANTIC 
1,306,600 


1926  EAST  NORTH  CENTRAL  MIDDLE  ATLANTIC 

4,629,900  5,522,500 

Number  of  Residential  Customers 
and  Per  Cent  of  Families  Having 
Electric  Service 


Weighted  Average  Energy  Use  per 
Customer  by  Geographical  Regions 

Based  on  reports  of  41  large  companies 
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Component  Loads  of  the 
All-Electric  Home 
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REFRIGERATOR  | 

550 kw.-hr.  per  year 

1  Load  factor  61  ' 

Maximum  demand 0.9 kw. 
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Yearly  Load 
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LIGHTING  AND  SMALL  APPLIANCES 

450  kw.-nr  per  year 
Load  factor  72.5 
Maximum  demand  0.2 kw. 
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OIL  BURNER  : 

1  500 kw.-hr.  per  year 
Lo  a  a/  factor  30  I 
Maximum  o/emanai  Wkw 
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ELECTRIC  RANGE 

+  •  •  1.500 kw.-hr.  per  year  -  1 
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